








RADIOLOGY 


A MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 





Vol. 53 DECEMBER, 1949 No. 6 





CONTENTS 


CONGENITAL OBSTRUCTIONS OF THE ALIMENTARY TRACT IN INFANTS AND 
CHILDREN: ERRORS OF ROTATION OF THE MIDGUT. 
Frederic N. Silverman, M.D., and John Caffey, M.D. 


RELIABILITY OF ROENTGEN EXAMINATION IN HYPERTROPHIC PYLORIC 
STENOSIS IN INFANTS. Hans W. Hefke, M.D. 


PNEUMONIA IN CHILDREN FOLLOWING THE INGESTION OF PETROLEUM 
PRODUCTS. C. H. Heacock, M.D. 


RADIOLOGY IN NEUROSURGICAL CONDITIONS IN CHILDHOOD. 
Nicholas Gotten, M.D., and C. D. Hawkes, M.D. 


THE PATHOGENESIS OF BRONCHIECTASIS. A ROENTGEN CONTRIBUTION. 
Felix G. Fleischner, M.D. 


ROENTGEN FINDINGS IN SICKLE-CELL ANEMIA. 
David S. Carroll, M.D., and John W. Evans, M.D. 


RaPip AUTOMATIC SERIALIZATION OF X-RAY EXPOSURES BY THE RAPIDO- 
GRAPH, UTILIZING ROLL Fi_LM NINE AND ONE-HALF INCHES WIDE. 


Wendell G. Scott, M.D., and Sherwood Moore, M.D. 


RETROGRADE AORTOGRAPHY: ITS VALUE IN THE DIAGNOSIS OF COARCTA- 
TION OF THE AORTA BY MEANS OF A NEW INDIRECT SIGN. 
Dr. Rail Pereiras and Dr. Agustin Castellanos 


DEPTH Dose OF ELECTRONS FROM THE BETATRON. L. S. Skaggs, Ph.D. 
EDITORIAL: INSTRUCTION IN RADIOLOGY. James B. Haworth, M.D. 
ANNOUNCEMENTS AND BooK REVIEWS. 

RADIOLOGICAL SOCIETIES: SECRETARIES AND MEETING DatTEs. 
ABSTRACTS OF CURRENT LITERATURE. 


INDEX TO VOLUME 53. 























RADIOLOGY 


A MONTHLY PUBLICATION DEVOTED TO CLINICAL RADIOLOGY AND ALLIED Sciences 
PUBLISHED BY THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 





EDITOR 


Howard P. 
Henry Ford Hospital, Detroit 2 Mich. 


ASSOCIATE EDITORS 
John D. Camp, M.D. 
Hugh F. Hare, M.D. 


Doub, M.D. 
EDITORIAL ASSISTANT 
Marion B. Crowell, AB 


PUBLICATION COMMITTEE 
George L. Sackett, M.D., Chairman 


Harold W. 


Jacox, M.D. 


Leo G. Rigler, M.D. 
GENERAL INFORMATION 





RADIOLOGY is entered as second class matter at Syra- 
cuse, New York, and Easton, Penna., under the Act of 
August 24, 1912, and accepted November 24, 1934. 
RapDIOLocy is published by the Radiological Society of 
North America as its official Journal. Subscription 
rate $8.00 per annum. Canadian postage, $1.00 addi- 
tional. Foreign postage, $2.00 additional. Single 
copies $1.00 each. All correspondence relative to busi- 
ness matters connected with the Radiological Society 
of North America and RapIoLocy, or remittance for 
non-member subscriptions, should be made payable to 
the Radiological Society of North America and should 
be addressed to the BuSINESS MANAGER, DONALD S. 
Cuitps, M.D., 713 E. GENESEE STREET, SYRACUSE 
2, NEw York. In requesting change of address, both 
the old and the new address should be given. 

Dues to the Radiological Society of North America 
include subscription to RADIOLOGY and should be paid 
to DonaLp S. CuiL_ps, M.D., SECRETARY-TREASURER, 
713 E. GENESEE STREET, SYRACUSE 2, N. Y. 

The rate for ‘“‘want’’ advertisements for insertion in 
the Classified Section is 8 cents per word, minimum 
charge $2.00. Remittance should accompany order. 
Rates for display advertisements will be furnished upon 
request. 

Inquiries regarding the program for the Annual 
Meeting of the Society for the current year should be 
sent to the President. 


RADIOLOGY is published under the supervision of the 
Publication Committee of the Radiological Society of 
North America, who reserve the right to reject any 
material submitted for publication, including adver- 
tisements. No responsibility is accepted by the Com- 
mittee or the Editor for the opinions expressed by the 
contributors, but the right is reserved to introduce such 
changes as may be necessary to make the contributions 


conform to the editorial standards of Rapiotogy 
Correspondence relating to publication of papers shoul 
be addressed to the Editor, Howarp P. Dovs, MD 
HENRY Forp Hospitat, Detroit 2, MICHIGAN. 

Original articles will be accepted only with the under 
standing that they are contributed solely to Rapto.ocy 
Articles in foreign languages will be translated if the; 
are acceptable. Manuscripts should be typewritten 
double-spaced, with wide margins, on good paper, and 
the original, not a carbon copy, should be submitted 
The author's full address should appear on the manu 
script. It is advisable that a copy be retained for ref 
erence as manuscripts will not be returned. 

Illustrations and tables should be kept within reason 
able bounds, as the number which can be published 
without cost to the author is strictly limited. Fo 
excess figures and for illustrations in color, estimate 
will be furnished by the Editor. Photographic prints 
should be clear and distinct and on glossy paper 
Drawings and charts should be in India ink on white 
or on blue-lined coordinate paper. Blueprints will not 
reproduce satisfactorily. All photographs and draw 
ings should be numbered, the top should be indicated 
and each should be accompanied by a legend with « 
corresponding number. Authors are requested to i 
dicate on prints made from photomicrographs the di 
ferent types of cells to which attention is directed, by 
drawing lines in India ink and writing in the margo 
The lines will be reproduced, and the words will be s' 
in type. Attention should be called to points whici 
should be brought out in completed illustrations, bs 
tracings and suitable texts. These instructions should 
be concise and clear. 

As a convenience to contributors to RADIOLOGY wh 
are unable to supply prints for their manuscripts, the 
Editor can arrange for intermediate prints from roest 
genograms. 

The Society will furnish fifty reprints to authors, for 
which arrangements must be made with the Editor 


Contents of RapIoLocy copyrighted 1949 by The Radiological Society of North America, Inc. 


iv 





YRADIOLOGY 


A MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 
PUBLISHED BY THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 


L ASSISTANT 
towell, AB 


RabIoLocy 
apers should 
ouB, M.D 
IGAN. 

h the under 
RADIOLO¢} 
lated if they 
typewritten 
| paper, and 
: submitted 
1 the manu 
ined for ref 


thin reason 
e published 
nited. For 
r, estimates 
uphic prints 
assy paper 
ik on white 
nts will not 
and draw 
e indicated 
end with 2 
sted to in 
yhs the dif 
lirected, by 
he margin 
will be set 
ints which 
rations, bs 
ions should 


OLOGY who 
scripts, the 
rom roent 


uthors, for 
Editor. 


e. 





—— 


Vol. 53 


DECEMBER 1949 





Congenital Obstructions of the Alimentary Tract in Infants 
and Children: Errors of Rotation of the Midgut'’ 


FREDERIC N. SILVERMAN, M.D., and JOHN CAFFEY, M.D. 


— EXAMINATION of the alimen- 
tary tract in infants and children has 
its greatest application in the diagnosis of 
obstruction. Most obstructions are related 
to faulty embryonic development; the 
signs may appear during the neonatal 
period or later in childhood. In a panel 
discussion on Intestinal Obstruction in 


Infancy at a meeting of the American 
Academy of Pediatrics in 1941, Gross (4) 
listed approximately 2,000 cases seen at the 
Boston Children’s Hospital in the preceding 


twenty years. Almost 1,300 cases were 
congenital in origin, an incidence of 2 to | 
with reference to acquired obstruction. 
Motor activity of the alimentary tract 
begins long before birth. In a study of 
intra-uterine respiration (1), thorotrast 
was injected into the amniotic cavity of 
pregnant women prior to therapeutic 
abortion. After delivery, roentgen exam- 
ination showed opaque material distributed 
through the alimentary tract of the fetus. 
There was no evidence of defecation of the 
thorotrast ingested in utero. The demon- 
stration of the entire gastro-intestinal tract 
in a 39-gm. fetus, representing approxi- 
mately twelve to thirteen weeks gestation, 
is probably the earliest gastro-intestinal 
series on record. It brings out forcibly 
the fact that symptoms of congenital ali- 


a 


mentary tract obstruction in the newborn 
often are based on pathologic changes of 
relatively long duration, and that the 
altered dynamics of the alimentary tube 
have been operative prior to the time they 
are first detected. So long as the fetus 
maintains its nutrition through the placen- 
tal circulation, the obstruction is no haz- 
ard. After birth, the infant’s survival 
depends on the integrity of its own organ 
systems, and the obstruction becomes a 
threat to life. Since recent advances in 
surgical technics have made it possible to 
correct some embryologic faults in hitherto 
universally fatal malformations, interest in 
roentgen recognition of the defects has 
achieved new significance. 

The causes of congenital obstruction of 
the alimentary tract can be listed as 
follows: 


Errors in canalization 
(a) Transverse septa plugs and dia- 
phragm 
(b) Longitudinal septa duplications 
(c) Esophageal atresias 
Errors in rotation—volvulus 
Persistent peritoneal bands 
. Meconium ileus 
5. Muscular hypertrophy 
6. Intussusception 


circular 


‘From the Department of Radiology, Children’s Hospital of Cincinnati, and the Department of Pediatrics, 


College of Medicine, University of Cincinnati 


Presented at the Thirty-fourth Annual Meeting of the Radiological 


Society of North America, San Francisco, Calif., Dec. 5-10, 1948. 
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Fig. 1. Complete obstruction due to atresia of 
jejunum. The complete absence of gas from the lower 
half of the abdomen in the erect film is diagnostic 


It is beyond the scope of this paper to 


cover the list in detail. Except for a dis- 
cussion of the common embryology of the 
intrinsic obstructions, the subject will be 
limited to a consideration of errors of 
rotation of the midgut. Obstructions from 
this cause are receiving wider recognition 
because complete cure can be achieved 
by relatively simple surgical procedures. 
Congenital obstructive lesions of the ali- 
mentary tract are largely the result of two 
basic embryologic faults: (qa) failure of re- 
canalization of the lumen, producing intrin- 
sic obstruction; (5) errors in disposition of 
the midgut section, leading to extrinsic ob- 
struction. During the fifth week of fetal 
life, the epithelial lining of the alimentary 
tube proliferates more rapidly than its 
surrounding walls. The lumen is occluded, 
and a solid cord of epithelial cells is formed. 
Later, vacuoles form among the epithelial 
cells and enlarge and coalesce until the 
lumen is re-established (8). This later 
process, which is called recanalization, may 
fail to occur at one or several sites; atresia 


December 1949 


of the affected portion of the tube results, 
The lesion may be a diaphragm in a con- 
tinuous muscular tube, or it may be a blind 
sac completely separated from the blind 
beginning of recanalized tube rectad to the 
site of obstruction. Lesser degrees of 
dysplasia result in partial recanalization 
with stenosis due to a fenestrated dia- 
phragm or a segment of bowel of dimip. 
ished caliber. Atresias and stenoses occyr 
in all parts of the alimentary tract, 
Atresias are more common in the ileum: 
stenoses are found with greater frequency 
in the duodenum (5). Atresias are mani- 
fest in the first days of life; stenoses may 
be asymptomatic until some precipitating 
factor such as the introduction of solid 
foods transforms the partial obstruction 
into a complete one. We have seen steno- 
sis of the esophagus due to an iris-type 
diaphragm that was asymptomatic until a 
pebble was swallowed and became impacted 
in the aperture. 

The passage of meconium provides no 
assurance of continuity of the alimentary 
tract. Meconium may be formed below 
the site of complete obstruction. How- 
ever, certain components of meconium may 
be absent as a consequence of obstruction, 
and tests for bile or for cornified epithelial 
cells in meconium as described by Farber 
(3) may be helpful. The roentgen findings 
are those of dilatation and hypertrophy 
above the obstruction, often with air-fluid 
levels; the intestine below is collapsed, 
and in erect films the absence of air shad- 
ows produces a homogeneous density in 
the abdomen and pelvis below the dilated 
loops. Recumbent and erect frontal films 
and an erect lateral film of the abdomen are 
adequate for the diagnosis of complete 
obstruction (Fig. 1). There is no need for 
contrast media other than the air which is 
already present. The introduction of bar- 
ium not only is dangerous in itself, but 
delays the surgery necessary for treatment 
of the obstruction. Determination of the 
site of obstruction is often impossible due 
to the distortion of the dilated loops, nor 1s 
it necessary. The cause of the surgical 
emergency should be diagnosed by inspec 
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tion of the abdominal cavity at operation 
and treated as the occasion demands. On 
the other hand, incomplete obstructions 
can never be excluded when air is present 
throughout the bowel. Air may pass 
through apertures which are impervious 
to fluids or solids, or may pass an inter- 
mittent complete obstruction during pe- 
riods when it is incomplete. 

Extrinsic obstructions resulting from 
errors of rotation of the midgut are the most 
challenging because such partial or inter- 
mittent obstruction may be present for 
years before complete obstruction super- 
venes. In some patients, recurrent vomit- 
ing and intestinal infantilism occur without 
the complication of complete obstruction. 
In others, vague gastro-intestinal symp- 
toms persist through life and never prove 
incapacitating. To appreciate the many 
manifestations of the basic embryologic 
error, the embryology of this portion of the 
alimentary tract must be reviewed (2, 5, 7). 

The undercutting of the embryonic disk 
by the body folds forms the primitive 
alimentary tube. This is divided into 
three portions: the foregut, which gives 
rise to the esophagus, stomach, and first 
portions of the duodenum; the midgut, 
which extends to just beyond the mid- 
transverse colon; and the hind gut. 
Beginning in the fourth and fifth weeks of 
fetal life, proliferation of the cells of the 
midgut is so marked that the rapidly 
elongating tube can no longer be contained 
in the body cavity and extrusion into the 
umbilical cord takes place. The superior 
mesenteric artery divides the midgut into 
a pre-arterial segment and a post-arterial 
segment. This enteric loop is the key to 
the understanding of rotation. If we 
take this key figuratively between the 
thumb and forefinger and turn it in a 
counterclockwise direction, we can unlock 
the intricacies of the process of rotation. 

Rotation involves the entire midgut 
loop and occurs in a counterclockwise 
direction about the superior mesenteric 
artery as an axis. Thus the pre-arterial 
segment, which was cephalad to the artery, 
passes to the right of the artery at 90° and 
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behind it at 180°. At the same time, the 
post-arterial segment passes to the left and 
then in front of the superior mesenteric 
artery. By this time, about the tenth 
week of intrauterine life, the abdominal 
cavity has enlarged and can accommodate 
the midgut loop, and return of the intestine 
now begins. The pre-arterial segment re- 
enters first. The right side of the ab- 
dominal cavity is filled by the large fetal 
liver; of necessity, the returning pre- 
arterial segment (jejunum and upper ileum) 
passes to the left side. The enlargement 
of the cecal bud probably helps retain the 
post-arterial segment in the physiologic 
umbilical hernia (2). The superior mesen- 
teric artery is thus held taut, and the pre- 
arterial segment, therefore, passes behind 
this vessel. Subsequent loops of small 
intestine follow, packing themselves into 
the left side of the abdominal cavity from 
above downward and toward the right 
side. By this time, the post-arterial seg- 
ment re-enters the abdominal cavity. 
The left side is filled with intestinal coils; 
the relative size of the liver is beginning 
to decrease through further increase in size 
of the abdominal cavity. Ninety degrees 
more of rotation, for a total of 270 degrees, 
places the cecum on the right side. The 
last stage of this process is yet to occur 
fusion of the leaves of the mesentery with 
the posterior abdominal wall. This binds 
down the cecum and ascending portion of 
the colon and provides a continuous line of 
fixation of the mesenteric root from the 
duodenojejunal junction to the cecum. 
Fusion of the peritoneal leaves is probably 
the most important agent in preventing 
volvulus. The cecum does not descend 
into the right lower quadrant; it is fixed in 
its definitive position and appears to de- 
scend as further relative decrease in liver 
size causes this organ to fill only the right 
upper quadrant of the enlarging abdominal 
cavity. 

Arrests of this orderly process can occur 
The nature of the arrest 


at any stage. 
can often be inferred from the anatomical 
findings at operation; the clinical signs 
and symptoms are not distinctive. 
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Complete failure of rotation is uncom- 
mon. If it occurs, the intestines return 
to the abdominal cavity en masse and 
maintain their early fetal relationships 
with the jejunum and ileum on the right, 
the entire large intestine on the left, and 
the ileum entering the cecum from right to 
left. More commonly, rotation is incom- 
plete; this is called malrotation. A rare 
anomaly is reverse rotation, where the post- 
arterial segment returns to the abdominal 
cavity first; the large intestine then passes 
behind the superior mesenteric artery and 
ultimately lies behind the duodenum. 
Whatever the nature of the defect, fixation 
of the peritoneal leaves is altered. In- 
variably attachment of the base of the mes- 
entery is shortened or defective. An 
abnormal motility of the midgut results. 
This predisposes to volvulus or twisting 
of the midgut because the vascular axis 
with its surrounding mesentery is only a 
narrow pedicle. Congenital volvulus, un- 
less otherwise specified, means twist of the 
entire midgut with obstruction at or near 


the duodenojejunal junction. 
A complicating factor is the presence of 


peritoneal bands. These formerly were 
ascribed to fetal peritonitis; it is more likely 
that they represent distorted attempts of 
fusion or failure of absorption of the mal- 
positioned peritoneal structures. In many 
cases the obstruction is caused by the pres- 
sure of these bands, while the malposition 
of intestinal components in no way inter- 
feres with the flow of material through the 
lumen. One further cause of obstructive 
symptoms is extrinsic pressure by other 
organs on the ectopic intestinal compo- 
nents. 

Clinically, individuals with errors of 
rotation, may be entirely free from symp- 
toms. More frequently the complaint is of 
recurrent or chronic gastro-intestinal dis- 
turbance characterized by vomiting, with 
or without distention, and often by mal- 
nutrition. These children are often 
thought to have celiac disease, cyclic 
vomiting, and more recently, gastro-intes 
tinal allergy. Complete obstruction is 
ever athreat. During infancy, the clinical 
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signs are indistinguishable from those of 
intestinal atresia and stenosis. Melena 
has been seen occasionally and is due to 
mesenteric and intramural varices pro- 
duced by chronic obstruction to venoys 
return from the malpositioned bowel. 

Roentgen examination is of greatest 
value in the group which does not presenta 
surgical emergency. The most valuable 
single procedure is the barium enema 
Barium given by mouth is potentially 
dangerous, as it may be vomited and aspir- 
ated or may change an incomplete into a 
complete obstruction. If the obstruction 
is not operative at the time of a gastro- 
intestinal series, the examination may re- 
veal no abnormalities unless distinct mal- 
position of the cecum can be demonstrated. 
Barium by mouth should be used only after 
the barium enema, and if the results of the 
latter are inconclusive. 

Roentgen signs of diagnostic value are 
malposition of the cecum and abnormal 
mobility of the cecum. Both findings indi- 
cate incomplete fixation ot the mesenteric 
leaves and, therefore, an error in rotation. 
This in turn suggests that the clinical 
symptoms are due to obstruction by vol- 
vulus, peritoneal bands, or pressure of 
other organs singly or in combination. 
Failure to demonstrate ectopia of the 
cecum does not exclude the diagnosis, since 
a freely movable cecum in a normal 
position is as significant as an abnormally 
located cecum. The important feature is 
the indication that the mesenteric fixation 
is incomplete. Of course, cecal displace- 
ment by an intra-abdominal mass such asa 
renal embryoma or a sympathicoblastoma 
must be excluded. If barium is given by 
mouth, the passage of the opaque meal 
from the duodenum into the proximal 
jejunal loops in the right side of the abdo- 
men is evidence in favor of an error i 
rotation. The following case reports are 
typical of the findings in patients with 
intestinal obstruction caused by errors of 
rotation of the midgut. 

Case 1: J. K., a male infant, was admitted 
the Children’s Hospital at the age of two months 
because of persistent vomiting since birth. The 
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familial and prenatal histories were irrelevant. The 
infant had been started on breast feeding and fre- 
quently vomited small amounts. The vomiting 
generally occurred from one to five minutes after a 
feeding and was often forceful. On one occasion, 
hematemesis and melena had been observed. Fol- 
lowing the initial large emesis after a feeding, the in- 
fant continued to regurgitate small amounts every 
twenty to thirty minutes until the next feeding. No 
bile had ever been observed in the vomitus. Several 


formula changes affected no change in the child's 
condition and, in the ten days preceding admission, 
he was believed to have vomited everything offered. 


x. . 


7 Re ce ie 
—s Re i. i wrt BY ae 


Fig. 2. Case 1: 
the barium-filled appendix. 


‘ 


So 


movements were seen through the abdominal wall, 
and some observers throught that a pyloric mass 
could be palpated in the epigastrium. A repeat 
gastro-intestinal series again revealed a normal py- 
lorus. However, at the second examination, the 
barium was followed until the large bowel was vis- 
ualized (Fig. 2). The cecum was found to lie high 
in the right upper quadrant and was movable. This 
finding raised the question of incomplete rotation of 
the gastro-intestinal tract. Despite a course of 
medical treatment with antispasmodics, the child's 
clinical condition deteriorated, and an abdominal 
exploration was undertaken. 


High position of cecum found in course of gastro-intestinal series. Note 
The cecum was easily displaced to the midline 


Peritoneal bands ran 


from the ascending colon to the posterior abdominal wall and compressed the duodenum 


He was admitted with a presumptive diagnosis of 
hypertrophic pyloric stenosis. Laboratory studies 
Were non-contributory. An upper gastro-intestinal 
series demonstrated a normal pylorus with no evi- 
dence of obstruction. The distal portion of the small 
intestine and the large intestine were not studied at 
that time. 

The child was considered a “feeding problem’’ 
and was discharged for observation at home. One 
month later (at the age of three months), he was re 
admitted because of persistence of the vomiting. 
This had become less frequent in the interval, but 
in the three days before admission a severe exacer- 
bation occurred. At this time distinct peristaltic 


At operation the pylorus was found to be normal in 
size and texture. The cecum was mobile and was 
not attached to the posterior abdominal wall in the 
normal manner. It was found in the nght upper 
quadrant; bands ran medially and laterally from the 
cecum to the posterior abdominal wall. Collapsed 
loops of jejunum lay below the bands, and the duo 
denum, over which the bands passed, was consider- 
ably dilated. The adhesions were freed by blunt 
and sharp dissection until the cecum could be dis 
located easily into the left side of the abdomen. 
Thereafter, air could be propelled through the small 
bowel without difficulty, and the abdomen was 


closed. Complete relief of the symptoms was ob- 
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Fig. 3. Case 2: A. Thirty-minute film at initial 
examination, demonstrating normal mucosal pattern 
of duodenum and jejunum 

B. Thirty-minute film two months later, during 
episode of vomiting. The duodenal and proximal! 
jejunal loops are dilated and hypertrophied, and the 
valvulae conniventes are exaggerated 


tained, and the child was to all appearances normal 
when last seen, six months after surgery. 


Case 2: B. W., an 11-year-old girl, came to the 
hospital because of recurrent vomiting occasionally 
after meals but more frequently unrelated to the 
taking of food. Vomiting was associated with 
Occasionally food taken several 
hours earlier would be vomited. Nutrition was fair, 
but lassitude and weakness were prominent. An 


abdominal pain. 


initial gastro-intestinal series showed a normal 
stomach and upper smal] bowel (Fig. 3A). The 
cecum was observed to lie in a relatively high position 
on the right side, and the terminal ileum appeared 
to mse almost perpendicularly from the pelvis to 
enter into the cecum (Fig. 4). The possibility of 
malrotation was suggested, but the child improved 
on medical treatment, and she was discharged. Two 
months later she was re-admitted because of severe 
vomiting. A repeat examination on this occasion 
showed dilated loops of duodenum and upper jeju 
num with greatly hypertrophied valvulae con 
niventes (Fig. 3B). Barium passed through this 
dilated region and again the high cecum was demon 
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strated. Barium enema confirmed the Mal position 
of the cecum and also demonstrated fi reshortening 
of the ascending colon and an excessive redundancy 
of the transverse portion of the colon. Because of the 
persistence of symptoms, the abdomen was explored 
The cecum was found high in the right upper quad. 
rant, and peritoneal bands extended from the cecum 
to the posterior abdominal wall, compressing the 
duodenum. The bands were freed and complete 
relief of symptoms resulted.? 


Fig. 4. Case 2: Ejight-hour film in gastro-intes- 
tinal series. The cecum is high in the right side of the 
abdomen, the ascending colon is foreshortened, and 
the transverse colon redundant. Bands extended from 
the cecum to the posterior abdominal wall and com- 
pressed the duodenum. This cecum was not mobile 


A patient previously reported by Dono- 
van and McIntosh is of particular interest 
with respect to the prolonged period in 
which symptoms of obstruction can persist, 
and the marked improvement which can 
occur following surgical correction of the 
basic deformity. 

The patient was 12 years and 11 months of age at 
his last admission to the Babies Hospital (New 
York). He had had digestive disturbances off and 

* This patient subsequently died under circumstaness 
which raised the question of mercury and barbiturate 
poisoning. The contribution of this factor to the ga> 
tro-intestinal symptoms is not clear, but the satisfac- 


tory response to surgery warrants inclusion of the cas 
as one of malrotation of the midgut 
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on almost all his life, beginning with projectile 
vomiting at the age of two weeks. At the age of 
three years he had frequent attacks of abdominal 
pain and lost some weight. Efforts to combat the 
symptoms on the basis of a tendency to constipation 
and from the standpoint of hypersensitivity to certain 
foods were not successful, and the patient continued 
to be underweight and below par physically. 

At seven years of age, after a particularly severe 
episode which required hospitalization and intra- 
yenous fluids, he was considered to have cyclic 
vomiting. Other members of his family vomited 
easily, and it was thought that this patient vomited 
as psychologic basis in imitation of his siblings. 
The outstanding finding at the last admission was 
the roentgenographic demonstration of almost com- 
plete obstruction at the duodenojejunal junction, 
with a greatly dilated duodenum and markedly 
hypertrophied valvulae conniventes. A barium 
enema study revealed redundancy of the transverse 
colon, with numerous extra folds; the cecum was 
situated in the left half of the abdomen. 

At operation the disposition of the components of 
the gastro-intestinal tract was found to be grossly 
altered. Not only was there gross displacement of 
the colon, but also peritoneal bands were present, 
binding it down to the posterior abdominal wall. 
When the colon was transposed to its normal position 
in the right lower quadrant, it was found that the 
transverse colon passed behind the superior mesen- 
teric artery. The duodenum lay anterior to the 
colon and was sharply kinked at the duodenojejunal 
junction, where additional bands provided further 
constriction. All demonstrable bands were sec- 
tioned, and the cecum was fixed in the right lower 
quadrant. It was impossible to correct the mal- 
psition of the transverse colon with respect to the 
superior mesenteric artery. Following operation, 
the child made a remarkably rapid recovery. He 
was able to eat foods which previously produced 
symptoms. His entire personality changed; in six 
anda half months he had gained 46 pounds and had 
had no recurrence of any gastro-intestinal symptoms. 


It is in patients such as these, with 
bizarre gastro-intestinal complaints, that 
errors of midgut rotation should be sus- 
pected. Demonstration of displacement of 


normally fixed portions of the alimentary 
tube by roentgen technics indicates the 
probable cause. The decision to remedy 
the defect must be based not only on the 
degree of disability produced but on the 
possibility of complete obstruction in the 
future. 


SUMMARY 


Two causes of congenital obstruction of 
the alimentary tract are discussed in rela- 
tion to the basic embryologic errors pro- 
ducing them. Attention is directed toward 
malrotation of the embryonic midgut as a 
common cause of mild obstructive symp- 
toms. A barium enema study is the 
procedure of choice for the roentgen demon- 
stration of the abnormality. Ectopia of 
the cecum is the distinctive finding. 


Children's Hospital 
Elland and Bethesda Aves. 
Cincinnati 29, Ohio. 
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las Oclusiones Congénitas del Aparato Digestivo en los Lactantes y los Niiios: 
Rotacién del Mesogastrio 


Las lesiones obstructivas congénitas del 
tracto alimenticio son en gran parte con 
secuencia de dos fundamentales defectos 
tmbriolégicos, a saber: falta de 1eca 
talizaci6n de la luz, produciendo oclusién 


Vicios de 


intrinseca, y vicios de posicién de la seccién 
mesogastrica, que conducen a oclusion ex 
trinseca. Las oclusiones extrinsecas de 
bidas a vicios de rotacién del mesogastrio 
son las mas interesantes, dado que puede 
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haber oclusién parcial o intermitente de- 
bida a esa causa por muchos afios antes de 
sobrevenir la obstruccién total. El ex- 
amen roentgenolégico con la ayuda del 
enema de bario es del mayor valor en este 
grupo. Los signos roentgenolégicos de 
importancia diagnéstica, consisten en mala 
posicién y movilidad anormal del ciego. 


Sin embargo, la inobservacién de ectopig 
del ciego no excluye el diagnéstico, dado 
que un ciego ampliamente movible en 
posicién normal reviste igual significado 
Lo importante es que la fijacién megep, 
térica sea incompleta. 

Comunicanse dos casos y se sumariza g 
publicado antes por Donovan y McIntosh, 
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Reliability of Roentgen Examination in 
Hypertrophic Pyloric Stenosis in Infants’ 


HANS W. HEFKE, M.D. 
Milwaukee, Wis. 


YPERTROPHIC pyloric stenosis is the 

most common condition requiring sur- 
ical treatment in the first few months 
of life (1). Clinical recognition is usually 
considered accurate and sufficient for the 
diagnosis. Projectile vomiting is the first 
symptom in most cases, but this may occur 
in other diseases. The observation of 
peristaltic waves is a significant but not 
reliable sign, since these may also be seen 
in pyloric spasm. It is generally agreed 
that a palpable tumor is pathognomonic of 
pyloric stenosis. The technic of palpation 
is best done following Seeger’s description 
(2). 

Figures given in the literature as to the 
presence of a palpable tumor vary mark- 
edly. Brown (3) felt the tumor in 44 per 
cent of his cases; Rinvik (4) in 72 per 
cent; Tallerman (5) in 94 per cent; 
Donovan (6) in 100 per cent; Ladd, Ware, 
and Picket (7) in 98 per cent. In a series 
of 277 cases of pyloric stenosis seen at the 
Milwaukee Children’s Hospital, the records 
show that the tumor was felt in 63. per 
cent (8). Several physicians however, 
with considerable experience, felt the 
tumor in about 90 per cent of their cases. 
Schaefer and Erbes (8) report that occa- 
sionally a tumor was reported by the exam- 
ining physician but was not present at 
operation. There is therefore a consider- 
able percentage of cases which, after 
exhaustion of clinical diagnostic measures, 
remain questionable or need prolonged 
observation before a reliable diagnosis can 
be made. 

The greatest aid in the reduction of 
operative mortality rates during the past 
decade has been early diagnosis and ade- 
quate preoperative care (Schaefer and 


Erbes, 8). During the past eleven years 
the diagnosis was made and operation was 
performed for pyloric stenosis in 214 con- 
secutive cases at the Milwaukee Children’s 
Hospital, without a single death. It is at 
present almost generally accepted in the 
United States that the treatment of choice 
is early surgery, and operation is usually 
advised as soon as an adequate diagnosis 
ismade. The statistics of medical therapy 
coming from Europe, mostly from the 
Scandinavian countries, are discouraging 
compared with the results of surgical treat- 
ment reported in this country. 

Roentgen examination, in our experience, 
is the most accurate and reliable means of 
diagnosis of pyloric stenosis, and furnishes 
one of the earliest pathognomonic signs. 
Although several authors had written about 
the x-ray diagnosis of pyloric stenosis in 
preceding years, it was Meuwissen and 
Sloof (9) who, in 1932, first established a 
satisfactory roentgenologic technic of direct 
demonstration of the narrowed elongated 
pyloric canal. Their work was confirmed 
by many Scandinavian roentgenologists 
and pediatricians (Rinvik, 4; Runstrém 
and Wallgren, 10; Frimann-Dahl, 11) 
and by Hefke in America (12). Because 
of the definite value of the roentgen ex- 
amination in the diagnosis, especially the 
earliest diagnosis, of pyloric stenosis, the 
x-ray method has been used very fre- 
quently by the pediatricians and surgeons 
of the Milwaukee Hospital and Milwaukee 
Children’s Hospital. During the last five 
years 85 per cent of all cases operated 
upon for this condition have been examined 
roentgenologically; that is, 112 of 132 
cases. During the ten years from 1938 to 
1948, the x-ray diagnosis of pyloric stenosis 


_' From the Radiological Departments, Milwaukee Children’s Hospital and Milwaukee Hospital, Milwaukee, 
Wis. Presented at the Thirty-fourth Annual Meeting of the Radiological Society of North America, San Francisco, 
Calif., Dec. 5 10, 1948. 
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has been made in 210 cases; 205 of these 
have been operated upon and serve as the 
basis for this study on the reliability of the 
roentgen diagnosis. 

The review of these cases seemed partic- 
ularly indicated because the literature of 
the last ten years contains comparatively 
few references to the value of the x-ray 
diagnosis of pyloric stenosis. Some sur- 
geons and pediatricians still believe that 
roentgenology is neither helpful nor neces- 
sary; others consider it indicated in only a 
few questionable cases; while others ac- 
knowledge its value. Schaefer and Erbes 
(8) maintain that the roentgen examination 
is one of the most important procedures 
available in the diagnosis of pyloric stenosis 
and that it is too seldom used. 

The technic of examination follows the 
original contribution of Meuwissen and 
Sloof (9). No preparation is necessary, 
but it is best to withhold feeding for three 
to four hours. A gavage tube is intro- 
duced into the stomach in order to remove 
food, secretion, and gas, and 2 ounces of a 


thin barium mixture are injected through 


the tube. Fluoroscopic examination is not 
employed and is at present thought unnec- 
essary. The anatomical structures in- 
volved are so small that actual fluoroscopic 
observation is not reliable. Furthermore, 
repeated fluoroscopy exposes the infant to 
more radiation than is advisable. The 
diagnosis is made from films, of which the 
first are taken five to ten minutes after 
administration of the barium. Because 
the routine anteroposterior or postero- 
anterior film of the stomach fails to visual- 
ize the pylorus and duodenal cap in 
infants, in more than 50 per cent of the 
cases, only films in the right anterior 
oblique position are used. Occasionally a 
right lateral film is added. 

The time interval between the intro 
duction of barium into the stomach and the 
first films is of importance. Normally the 
barium begins to leave the stomach im 
mediately, or not later than five or ten 
minutes, which is called the pyloric opening 
time (Hefke, 12). We have not observed 
a longer pyloric opening time than ten 
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minutes in several hundred normal infants 
nor in infants with pyloric spasm or othe, 
conditions causing vomiting. When, more 
than 10 minutes after the barium ya; 
given, none has left the stomach, the diag. 
nosis of pyloric stenosis becomes yer 
likely. In that event, two more right 
oblique films are taken thirty minute 
after barium administration. Such ab. 
normal prolongation is a definite sign oj 
hypertrophic pyloric stenosis. 

The emptying time of the stomach jn 
infants between two and four weeks old js 
between two and four hours when two 
ounces of a watery barium mixture are 
given. Determination of the emptying 
time, however, by two-, four-, and six-hour 
films has not been of enough value for the 
diagnosis to continue the procedure. While 
there may be a very marked delay in the 
emptying of the stomach in some cases 
especially the late ones, we have found that 
in many of the early cases the time is 
entirely normal. Relying on the emptying 
of the stomach would in many instances 
miss the diagnosis. In a_ considerable 
number of cases where the delay in the 
pyloric opening time indicated the presence 
of pyloric stenosis, the emptying time of 
the stomach was entirely normal after the 
pylorus once opened. 

Size and shape of the stomach of the 
infant are so variable that they are of no 
importance to the roentgen diagnosis. 
Nor is the presence or absence of peristalsis 
of any help so far as x-ray observation is 
concerned. Neither is the thickness of 
the wall of the stomach a worth-while sign. 

The most reliable roentgen sign is the 
demonstration of the narrowed elongated 
pyloric canal, the so-called ‘“‘pyloric string 
sign.”’ It is observed as a thin streak of 
barium, 1.5 to 2.5 em. long, in the prepy- 
loric region of the stomach. While it can 
at times be seen on routine postero-ante- 
rior films, it shows to best advantage on 
right oblique views. It has not been ob 
served in normal infants or in infants with 
other diseases. It is present in almost two- 
thirds of the cases on the first set of films, 
that is five to ten minutes after the barium 
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is given. When, however, the pyloric 
opening time is considerably delayed, the 
string sign may not be seen until the thirty 
minute films have been taken or even later, 
depending on the time when some barium 
leaves the stomach. It would be possible 
to demonstrate the narrowed pyloric canal 
in all cases if one continued taking films at 
intervals. From a practical standpoint, 
however, that is rarely necessary, since a 
delay of the pyloric opening to more than 
thirty minutes is in itself, without demon- 
stration of the pyloric string sign, sufficient 
for the correct diagnosis. The opening 
time of the pylorus may be entirely normal 
when the pyloric string sign is present. In 
anumber of cases the stomach has emptied 
itself considerably at ten minutes even 
though the diagnosis of pyloric stenosis 
has been made by the demonstration of the 
narrow, elongated pylorus. That is espe- 
cially true in very early cases, when the 
x-ray examination is done very soon after 
the onset of symptoms. A re-examination 
had to be done in about 5 per cent of our 
cases, mostly because barium in the second 
and third portions of the duodenum ob- 
scured the pyloric area. Under such cir- 
cumstances, the first films of the second 
examination are taken immediately after 
the barium is introduced into the stomach. 
Of the 210 cases in which the roentgen 
diagnosis of pyloric stenosis was made, 
205 were subjected to surgery. The x-ray 
diagnosis was confirmed in 203 cases 
(about 99 per cent). In the other 2 cases 
astring-like x-ray appearance of the second 
and third portions of the duodenum was 
wrongly interpreted as the pyloric string 
sign. As far as we could determine, a 
pyloric stenosis was found only once by 
surgery in an infant whose stomach had 
been called normal roentgenologically (one 
in 150 cases where the clinician considered 
the diagnosis of pyloric stenosis but where 
the x-ray examination was negative). 
There are still a considerable number of 
surgeons and some pediatricians who ob 
ject to the use of the radiological examina 
tion because they deem it unnecessary or 
even harmful. They fear the possibility 


of aspiration of barium or object to the 
difficulties that the barium may cause 
at or after operation. We have not seen a 
case of barium aspiration, and our surgeons 
have not encountered any difficulty from 
residual barium in the stomach which has 
been lavaged after the x-ray procedure (8). 

It has been reported that in some insti- 
tutions as many as 18 per cent of infants 
with the clinical diagnosis of pyloric steno- 
sis, not confirmed by x-ray examination, 
were found to have a normal stomach at 
surgical exploration (13). Even though 
this percentage of error by clinical examina- 
tion only, without roentgen examination, 
may not reach that figure, the results here 
presented indicate that the x-ray examina- 
tion is the most reliable means for the 
diagnosis of pyloric stenosis without danger 
to the infant. 


SUMMARY 


1. In 205 cases with the roentgen 
diagnosis of hypertrophic pyloric stenosis, 
the reliability of the x-ray examination was 
found to be 99 per cent at surgery. 

2. In only one of 150 cases clinically 
suspected of pyloric stenosis, but found 
normal roentgenologically, was a tumor 
found by surgery. 

3. The pyloric opening time and the 
pyloric string sign are the most reliable 
means for the diagnosis of pyloric stenosis. 

4. The roentgen examination is superior 
to the clinical examination and should be 
used more extensively, especially in early 
or doubtful cases. 


2200 W. Kilbourn Ave. 
Milwaukee 3, Wis. 
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SUMARIO 


Fidedignidad del Examen Roentgenoldgico en la Estenosis Hipertrdfica del Piloro en las 
Criaturas 


El examen roentgenolégico constituye 
el medio mas fidedigno para el diagnéstico 
de la estrechez pilérica en la infancia, sin 
entrafiar peligro paraelenfermo. Con una 
sonda de gavaje se introducen 60 cc. de una 
mezcla clara de bario y se toman radio- 
grafias de cinco a diez minutos después, 
para cuya fecha el bario comienza normal- 
mente a abandonar el estémago. La 
prolongacién de este intervalo, el llamado 
“tiempo de la abertura pildérica,”’ y la 


observacién de un conducto pildérico elon- 
gado y estrecho, el signo del cordén pilé- 


rico, son indicativas de estenosis del piloro, 
El altimo puede existir aun faltando ¢ 
tiempo demorado de abertura. 


En una serie de 205 casos en que se operi 
después de un diagndstico roentgenolégico 
de estenosis pilérica, se confirmé el diag- 
ndstico en 203, o sea 99 por ciento. Sélo 
en uno de 150 casos en los que se sospeché 
clinicamente la existencia de estrechez de 
piloro, pero que roentgenolégicamente re. 
sultaron normales, se encontré el estado 
presente al operar. 
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Pneumonia in Children Following the 
Ingestion of Petroleum Products’ 


C. H. HEACOCK, M.D. 
Memphis, Tenn. 


BETWEEN JAN. 1, 1945, and July 31, 

1948, 156 children were admitted to 
the John Gaston Hospital, Memphis, 
because of the ingestion of kerosene or a 
similar product. Of these 156 children, 
103 exhibited evidences of poisoning which 
necessitated from one to fifteen days of 
hospitalization. The average stay in the 
hospital was 4.2 days. There was only 
one death in the series, though several 
fatal cases are on record. This loss of 
life, the suffering, and financial loss can 
be directly attributed to carelessness in 
the storage of kerosene used for illumina- 
tion and starting fires or in the operation 
of oil-burning stoves. Apparently, the 
kerosene is usually kept in a jar or milk 
bottle within reach of the child who is 
able to walk about. The youngest child 
in this group was one year old and the 
oldest was four. The average age was 
nineteen months. It is significant that 
most of the articles on this subject have 
been written by men in the South, prob- 
ably because the vast majority of these 
children are colored. Of the present group, 
82 per cent were Negroes. 

Kerosene is a hydrocarbon complex 
derived from crude oil or petroleum. It 
differs according to the source and com- 
position of the crude oil stocks, but is 
always composed of a fraction of high 
boiling point (initial 200-350° F. and final 
500-600° F.), and possesses a relatively 
low volatility. 

Immediately after the ingestion of the 
product, the patient has a burning sen- 
sation in the mouth and throat, spasm 
of the glottis, coughing and choking, 
substernal pain and, frequently, epigastric 
painand vomiting. Following absorption, 


symptoms of cerebral depression, 7.e., 
drowsiness, collapse and coma, may ap- 
pear. As a rule, an elevation of tem- 
perature and an increase in pulse rate and 
respiration are associated. 

The accident is usually discovered at 
once because of the child’s coughing and 
strangling. The majority of the 156 
children in this series were brought to the 
emergency room within two and a half 
hours, though the average period between 
the ingestion of the kerosene and admission 
was four and a half hours; several were 
not hospitalized until more than twenty- 
four hours after the accident. It was 
difficult to ascertain from the parents the 
quantity of kerosene which the child had 
taken. The amount was usually ‘‘one 
swallow,’’ and was probably never more 
than 2 ounces. In reviewing the histories, 
it was found that most of the patients 
who had drunk the largest amounts 
had less severe symptoms than those who 
had taken only a small quantity. 

There are two schools of thought re- 
garding the pulmonary signs of the in- 
toxication. In the opinion of one group, 
the effects in the lungs are the result of 
the rapid absorption of the product in the 
gastro-intestinal tract, its passage by way 
of the blood stream, and its elimination 
by the lungs. The other group believes 
that the kerosene reaches the lungs by 
aspiration. The latter theory is sub- 
stantiated by experimental work on dogs 
by Waring (4) and on rabbits by Lesser, 
Weens, and McKey (1). The intense 
burning immediately experienced when the 
kerosene reaches the mucous membranes 
of the mouth and throat causes an in 
voluntary gasping and strangling, with 


_' From the Department of Radiology, University of Tennessee College of Medicine, and the John Gaston Hos- 
pital, Memphis, Tenn. Presented at the Thirty-fourth Annual Meeting of the Radiological Society of North 
America, San Francisco, Calif., Dec. 5-10, 1948 
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Fig. 1. Examination made four hours after the inges- 
tion of kerosene by an eighteen-month-old colored boy 
The distribution and appearance of the pneumonitis is 
typical of Group I 


aspiration of part of the oil. This would 
be expected more often in children than 
in adults. From our experience, kerosene 


poisoning is far more common in children, 


nor are there any recorded deaths of adults 
from this cause. In any case, it is gener- 
ally agreed that pulmonary retention of 
the oil is due to its low volatility. It is 
not removed by the expired air and, 
being retained, continues to serve as an 
irritant. 

In 68 of the 103 children who exhibited 
toxic symptoms, bronchopneumonia de- 
veloped. This diagnosis was based upon 
the physical and clinical findings. Sixty 
of the 68 had roentgenograms of the 
chest; 11 were examined upon two oc- 
casions. The child who died did not have 
an X-ray examination, though an autopsy 
A brief review of the autopsy 
of assistance in under 
manifesta- 


was done. 
findings will be 
standing the roentgenologic 
tions. 


J. L. L., a 16-month-old white male, had drunk an 
unknown amount of kerosene thirty minutes before 
his admission to the hospital. He suffered severe 
strangling, and the mother gave him a glass of milk 
and the continued to 
strangle, she passed her finger down his throat, but 
The child soon be 


white of an egg. As he 


was unable to induce vomiting. 
came cyanotic and dyspneic, and his condition upon 
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admission was critical. He failed to respond to an 
medication and died one hour after admission, The 
postmortem examination was made two hours alter 
the ingestion of the kerosene. 

The lungs contained hemorrhagic areas of consoli. 
dation and edema. Microscopic sections of these 
areas showed an exudation of eosinophilic fluid 
mingled with erythrocytes, the proportions Varying 
in different areas. In some areas there were alsp 
collections of polymorphonuclear leukocytes agg 
round cells; the outpouring was frequently so inteng 
that the alveolar walls could be observed with dig. 
culty. The smaller bronchioles were filled for th 
most part with eosinophilic fluid, and to a varyiny 
degree the epithelium was desquamated. Her 
again, polymorphonuclear cells, microphages, his. 
tiocytes, and round cells were found. The blood 
vessels were dilated and markedly hyperemic. Th 
entire picture of the lungs was one of a generalize 
confluent hemorrhagic edema. The examination of 
the stomach revealed only a slight congestion, 
There were no changes in the brain other than som 
increase in the distance between the ganglion celk 
and a prominence of the Virchow-Robin spaces. 


A study of the roentgenograms of thes 
children reveals what may be expected 
from the pathologic findings in this fatal 
case. As in this instance, the changes 
appear early; in one of our patients 
they were definite thirty minutes after the 
ingestion of the kerosene. The majority 
however, were examined from twelve to 
eighteen hours after admission. 

These patients were classified into three 
groups, according to the extent of the 
roentgenographic changes. In 32, the 
physical examination of the chest was 
negative, although all had fever and a 
cough. In this entire group the changes 
as demonstrated roentgenographically were 
confined to the cardiophrenic angles. The 
bronchovascular markings were prominent, 
and small coalescing areas of consolidation 
were observed. In many instances the 
changes were so slight as to be hardly 
visible, often consisting of only a mild 
diffuse bilateral haziness. 

In a second group of 17 cases, the roent- 
gen appearance was the same, though the 
areas of consolidation were fairly widely 
distributed throughout both lower lobes 
While the areas were confluent, they were 
nevertheless patchy and definitely 0 
lobar. 
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Fig. 2. 


of left lower lobe and areas of bronchopneumonia in right lower lobe. B. 


In a third group, comprising 9 cases, 
the confluence and consolidation were so 
extensive that they might have been 
considered lobar. The more advanced 
roentgen changes were not entirely con- 
sistent with the clinical findings, though 
most of this group were examined rather 
long after the ingestion of the kerosene 
and perhaps would have been classified 
in the second group if the examination 
had been made twenty-four hours earlier. 

In all these 58 cases, the changes were 
confined to the lower lobes; they were 
practically always bilateral. The roent- 
gen appearance was characteristic; the 
changes varied in degree according to the 
amount of the irritant present and its 
duration, and corresponded largely with the 
severity of the symptoms and the physical 
signs. There was one child—a thirteen 
month-old white boy whose roentgeno- 
gram revealed patchy areas of consolida 
tion in all the lobes. He was admitted 
thirty-six hours after the ingestion of 2 
ounces of kerosene, and most of the 
symptoms were those of cerebral depres 
sion. Another case, which could not be 


Case of colored boy who drank two ounces of lighter fluid (Energine). A. 


Complete consolidation 
Complete resolution one week later 


included in the three groups described 
above, was that of a two-year-old colored 
girl whose history and physical examina- 
tion revealed nothing unusual, but who 
was found to have a diffuse haziness 
and infiltration which were centrally lo- 
cated and seemed to fan out from the hilus 
on both sides. 

In none of these patients did any com- 
plications develop. In the series reported 
by Lesser, Weens, and McKey (1) effusion 
occurred in two patients and in one of 
these an empyema developed. Scott (3) 
reports one case complicated by pneumo- 
thorax and emphysema. 

There is nothing pathognomonic in the 
roentgen manifestations of kerosene pneu- 
monitis. It cannot be differentiated from 
any aspiration pneumonia or even from an 
upper respiratory infection with some 
bronchopneumonia. When the request for 
an examination is accompanied by a state 
ment that the child has ingested one of the 
petroleum products, a report can be made 
that the findings are compatible with a 
chemical pneumonitis due to these prod 
ucts. The chief value of the examination 
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Fig. 3. Case of white girl eighteen months old. This 
roentgenogram was obtained seven hours after the in- 
gestion of kerosene and represents the minimal findings 
in all the cases studied 


lies in the fact that one can thus deter- 
mine the extent and distribution of the 
hemorrhagic edema. The roentgen study 
is a valuable aid in demonstrating the 
rate and completeness of the resolution. 
We feel that heretofore it has not been 
used sufficiently in this respect. 

Other petroleum products beside kero- 
sene are capable of producing these pul- 
monary manifestations. Nunnand Martin 
(2) report 7 cases in which gasoline was 
ingested, with a mortality of 28 per cent. 
The fatalities were ascribed to the effects 
upon the central nervous system, as a 
result of the rapid absorption from the 
pulmonary circulation. We have had no 
patients who took gasoline, but during 
the interval in which we saw 60 patients 
who had taken kerosene, we saw 1 who 
had taken turpentine, 2 a lighter fluid 
(Energine), 2 furniture polish, and 2 
insect spray containing dichlor-dipheny] 
trichloretine (D.D.T.). The clinical and 
roentgen picture in these 7 patients did 
not differ from that observed in those 
who had taken kerosene. In another 
patient, who had drunk cedar-oil furniture 
polish, some of the features of lipoid pneu 
monia were observed and the lungs did 
not clear up as rapidly as in those who 
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had ingested kerosene. The Patient was 
discharged as well, however, after Nine 
days in the hospital. 

In 1947, the Department of Pediatrics 
of the University of Tennessee made , 
change in the management of these cases 
If the child has vomited, lavage of th 
stomach is omitted. If a lavage is done 
care is taken that none of the washings 
are aspirated. Since changes in the lungs 
take place early, a film of the chest is gj. 
ways made immediately upon admission, 
As stated previously, one of our patients 


Fig. 4. One of the most widely distributed pneu- 
monias observed in the series reported. The examina- 
tion was made twenty-four hours after the ingestion of 
kerosene. 


was examined thirty minutes after the 
accident, yet definite patchy areas of con- 
solidation were observed in the cardio- 


phrenic angles. To prevent the super 
imposition of a bacterial pneumonia upon 
a chemical one, penicillin or sulfonamide 
therapy is instituted at once. The wisdom 
of this practice is shown by the absence 
of complications. ‘The fever usually sub- 
sides promptly, and recovery is unevent- 
ful. Although a sufficient number of 
patients have not been re-examined to 
warrant definite conclusions, our expet 
ence indicates that the roentgen changes 
do not disappear as rapidly as the clinical 
signs. The roentgen changes are most 
pronounced twenty-four to thirty-six hours 





gruy 
hall: 
mar 
mits 
dem 
sali 
cent 


Ccember 1949 


lent Was 
ter nine 


ediatrics 
made a 
SE Cases, 
» Of the 
is done, 
vashings 
1e lungs 
St is al. 
mission. 
patients 


d pneu- 
Xamina- 
-stion of 


or the 
f con- 
‘ardio- 
super- 
upon 
amide 
isdom 
sence 
r sub- 
‘vent- 
or of 
ad to 
Kperi- 
anges 
nical 
most 
ours 


PNEUMONIA FOLLOWING INGESTION OF PETROLEUM PRODUCTS 797 


Vol. 53 


after ingestion of the offending substance, 
and usually have cleared up completely 
by the third day. 


SUMMARY 


1. Through carelessness in the storage 
of kerosene, the accidental ingestion of this 
product is not uncommon in certain parts 


of our country. 
9. In children, the kerosene is likely 


to be aspirated, leading to a chemical 
pneumonitis, which in turn is a favorable 
environment for infection. 

8 In all cases, roentgenograms of the 


ov. 


chest should be made to determine the 
extent of the pulmonary changes. 


915 Madison Ave. 
Memphis 3, Tenn. 
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SUMARIO 


Neumonia Infantil Consecutiva a la Ingestidn de Productos del Petrdleo 


Por descuido en la conservacién del 
keroseno, no tiene nada de raro la ingesti6n 
fortuita de este producto en ciertas partes 
de América. En los nifios, es probable 
que se aspire, produciendo una neumonitis 
quimica, la cual a su vez ofrece un ambiente 
propicio a la infeccién. En todos los casos, 
deben tomarse radiografias del t6rax para 
determinar la extensi6n de la patologia 
pulmonar. 


En la serie del A., de 58 casos en que se 
obtuvieron radiografias, reconociéronse tres 
grupos de alteraciones. En 32 nifios sin 
hallazgos fisicos imputables al térax, las 
manifestaciones roentgenolégicas se li- 
mitaban a los Angulos cardiofrénicos. Las 
demarcaciones broncovasculares — sobre- 
salian, notandose pequefias zonas coales- 
centes de hepatizacién. En otro grupo, de 


17 casos, el aspecto roentgenolégico era 
semejante, pero las zonas de hepatizacién, 
aunque todavia en placas, se hallaban 
bastante bien repartidas por ambos |ébulos 
inferiores. En el tercer grupo, de 9 casos, 
tan extensas eran la confluencia y la 
hepatizaci6n que podian considerarse 
lobulares. 

En todos los casos, las alteraciones se 
limitaban a los lébulos inferiores y en casi 
todos eran bilaterales. El cuadro no es 
patognomoénico ni puede diferenciarse de 
otras neumonias por aspiraciOn y ni 
siquiera de una infeccién de las vias aéreas 
superiores acompaniada de alguna bronco 
neumonia. El principal valor del examen 
roentgenolégico radica en que permite 
determinar la difusién y distribucién del 
edema hemorragico y observar la rapidez y 
totalidad de la resoluci6n. 





Radiology in Neurosurgical Conditions in Childhood! 
NICHOLAS GOTTEN, M.D., and C. D. HAWKES, M.D. 


B Bes EXACT DIAGNOSIS of disease and 
anomalies of the nervous system in in- 
fancy and childhood can be greatly aided by 
the use not only of plain roentgenograms but 
also of special radiological technics. It is 
the purpose of this paper to summarize 
those neurosurgical conditions of childhood 
in which radiographic examinations may 
be profitably employed, and to present a 
series of cases in which they have proved 
most useful. Some comment will also be 


made concerning methods of employing 
special technics in small children. 


CONGENITAL ANOMALIES 


Many anomalies of the skull and spine 
which are associated with maldevelopment 
of the nervous system may be demon- 
strated on plain roentgenograms. One 
of the most common of these is congenital 
hydrocephalus. An excessive accumula- 
tion of cerebrospinal fluid within the ven- 
tricles results in enlargement of the head, 
with failure of the fontanelles to close and 
widely separated sutures—a picture which 
is familiar to everyone. If the hydro- 
cephalus has been slowly progressive and 
there has been time for the fontanelles and 
sutures to close, the enlarged skull will 
show evidences of increased intracranial 
pressure in the form of marked digital 
impressions, erosion of the clinoid proc- 
esses, and secondary separation of the 
sutures. Hydrocephalus must be distin- 
guished from macrocephaly, in which both 
the skull and brain are enlarged and the 
brain is usually abnormal, with associated 
mental deficiency. There is little delay 
in closure of the sutures in these cases and 
no evidence of increased intracranial pres- 
sure. 

In contrast to macrocephaly is micro- 
cephaly, in which the skull and brain are 


both retarded in their development, pro- 
ducing the typical “‘pin-headed” individyg 
so commonly seen in institutions for mental 
defectives. In these cases, the fontanelles 
and sutures close early and the head jg 
excesssively small and cone-shaped, but 
there is no evidence of increased intracran. 
ial pressure. 

Far different from this is the abnormal 
premature closure of the sutures in the 
craniostenoses. When the sagittal suture 
unites prematurely, scaphocephaly—the 
long narrow head—is produced; whereas if 
the coronal suture becomes united ahead of 
time, the foreshortened acrobrachycephalic 
skull is seen. With involvement of both 
sutures, the tower-skull or oxycephaly 
occurs. In the true form of this last con- 
dition there is a general craniofacial syn- 
ostosis. In contrast to microcephaly, the 
premature closure of the sutures in these 
cases is always associated with increased 
intracranial pressure, of which the classical 
x-ray findings will be evident confirmation 
of the clinical picture. Operations have 
been designed to break up the cranial 
bones for these conditions and may be 
employed with a high degree of success in 
early cases. 

Failure of the upper end of the neural 
tube to close properly may be associated 
with a greater or lesser degree of cranium 
bifidum. In this condition the defect in 
the mid-line of the skull occurs most com- 
monly posteriorly, although sometimes 
anteriorly or elsewhere, and may be accom- 
panied by a sac of meninges (meningocele) 
or actual brain tissue (encephalocele). 
Surgical repair is usually possible. 

Basilar invagination of the skull, or 
platybasia, can likewise be demonstrated 
on plain roentgenograms, when the odon- 
toid process is found to project above 


1 From the Departments of Neurology and Neurosurgery, University of Tennessee Medical School, and the 


Neurosurgical Services of the Methodist and St. Joseph Hospitals, Memphis, Tenn. 


Presented at the Thirty- 


fourth Annual Meeting of the Radiological Society of North America, San Francisco, Calif., Dec. 5-10, 1948. 
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Chamberlain's line. Since the symptoms 
of this condition usually come on in early 
adult life, however, it is not often discov- 
ered in childhood. 

The spine may show a bifid defect 
(spina bifida) just as the skull does, and 
again in many cases in association with a 
meningeal sac which may or may not con- 
{ain neural tissue (meningomyelocele). 
Fusion anomalies of the spine, such as the 
Klippel-Feil syndrome, may be associated 
with myelodysplasia or with secondary 
involvement of the spinal cord or spinal 
nerve roots. 

The anomalies enumerated above which 
give positive findings on plain roentgeno- 
grams may be summarized as follows: 


Positive Roentgenograms in Congenital Anomalies of 
the Skull and Spine 


Skull 
1. Hydrocephalus 
2. Craniostenoses 
(a) Oxycephaly 
(b) Scaphocephaly 
(c) Acrobrachycephaly 
Microcephaly and macrocephaly 
Cranium bifidum (with and without 
encephalocele) 
Platybasia 
Spine 
1. Klippel-Feil syndrome and _ associated 
anomalies 
2. Spina bifida (with and without meningo- 
cele) 


Further insight into the exact nature of 
congenital anomalies of the nervous system 
may be gained by supplementing the infor- 
mation obtained from plain films by use 
of those made after the replacement of 
the cerebrospinal fluid by air or oxygen. 
Encephalography and_ ventriculography 
may be done in the following conditions: 


Encephalography and Ventriculography in Congenital 
Anomalies 


Microgyria and pachygyria 
Lobar sclerosis 

Porencephaly 

Agenesis of the corpus collosum 
Hydrocephalus 

(a) Obstructive 

(b) Communicating 


If there is increased intracranial pressure, 
as in hydrocephalus for example, injection 
must be made directly into the cerebral 
ventricles. In small infants this may 
often be done by tapping the lateral ven- 
tricles through the borders of the anterior 
fontanelle, whereas in older children regu- 
lar burr openings for routine ventriculog- 
raphy are necessary. In the absence of 
increased intracranial pressure, encephalog- 
raphy with injection of oxygen through a 
lumbar puncture needle will show the cor- 
tical pathways as well as the ventricular 
system, so that additional information may 
be obtained. 

One of the most important uses of air 
injection in this connection is to determine 
the type of hydrocephalus with which one 
is dealing. When the hydrocephalus is of 
a communicating type, the whole ventric- 
ular system is dilated and may be out- 
lined with air; here the block is in the ab- 
sorbing pathways. On the other hand, 
when obstructive hydrocephalus exists, as 
when the aqueduct of Sylvius is blocked, 
the presence of an obstruction can usually 
be demonstrated and implies an entirely 
different surgical approach. 

Communicating hydrocephalus can be 
treated only by decreasing the cerebro- 
spinal fluid production through choroidec- 
tomy. In obstructive hydrocephalus, on 
the other hand, the block can often be 
circumvented, either by making an open- 
ing in the floor of the third ventricle, so 
that the fluid passes into the cisterna 
chiasmatica, or by placing a tube from the 
lateral ventricle into the cisterna magna 
(Torkildsen operation). 

Gross alterations of the cortical pattern 
of the cerebral hemispheres may be dis- 
tinguished following encephalography. 
Both pachygyria, where the cortical pat- 
tern is simplified and incompletely formed, 
and microgyria, where the pattern is too 
complex, carry a poor prognosis. In 
cases where there are localized neurological 
signs, areas of lobar sclerosis or atrophy 
may be demonstrated. In other instances, 
porencephaly may be found. In this con- 
dition local defects of the cerebral cortex 
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cause a depression on the surface of the 
brain, lined by cerebral convolutions and 
often communicating with the ventricular 
system. This is to be distinguished from 
false porencephaly due to destruction of 
the brain by injury or disease. Agenesis of 
the corpus callosum is a well recognized 
congenital anomaly of the brain which 
can be demonstrated by air injection. 


NON-CONGENITAL NEUROSURGICAL 
CONDITIONS OF CHILDHOOD 


Acquired neurosurgical conditions of 
childhood in which radiology is of aid in 
diagnosis usually necessitate the use of 
ventriculography. If the condition arises 
when the child is very small, increased 
intracranial pressure may result, with en- 
largement of the head which is indis- 
tinguishable on plain roentgenograms from 
congenital hydrocephalus, and it is only by 
air injection that the differential diagnosis 
will be made. At a later age, increased 


intracranial pressure will be indicated by 
separation of the sutures and increase in 


the digital markings, giving the ham- 
mered silver effect to the skull. However, 
again exact diagnosis must be made follow- 
ing the injection of air. 

Hydrocephalus may exist on an acquired 
as well as a congenital basis. Following 
infections such as meningitis, particularly 
of the tuberculous variety, the cortical 
subarachnoid spaces or basal cisterns may 
be obliterated by an adhesive process. 
This produces a communicating hydro- 
cephalus which can be benefited only by 
cutting down the secretion of spinal fluid 
through choroidectomy. Post-meningitic 
obstruction of the aqueduct of Sylvius or 
the foramina of Luschka and Magendie 
may also occur, however, and here a pic- 
ture similar to that in obstructive con- 
genital hydrocephalus is obtained, and 
procedures to short-circuit the fluid cir- 
culation may be effective. 

A number of the brain tumors of child- 
hood produce internal hydrocephalus. 
Among these may be mentioned cranio- 
pharyngioma, cyst of the third ventricle, 
pinealoma, glioma of the pons, and gliomas 
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(principally astrocytomas and medulloblas. 
tomas) of the cerebellar vermis. Any 
tumor in the posterior fossa will, of course, 
produce an internal hydrocephalus, 

Brain tumors growing in the cerebral 
hemispheres will produce deformities of 
the ventricular system in childhood just 
as in adult life and may be localized ag. 
cordingly. Unfortunately most of these 
tumors are gliomas, but some of them are 
cystic and capable of removal. Mep. 
ingiomas rarely occur in childhood. Some. 
what more common are hemangiomas and 
the worm-like clusters of blood vessels 
constituting racemose angiomas. The lat- 
ter are probably not true tumors at all 
but vascular anomalies. They are fre. 
quently associated with convulsive seizures, 
and it is important to recognize them, 
since they increase in size and may be- 
come inoperable if neglected. Cerebral 
angiography is an additional special tech- 
nic of greatest value in studying these 
conditions. We have obtained successful 
arteriograms both by the open and closed 
methods in children a little over one year 
of age and do not feel that it entails undue 
risk. 

Finally, in conjunction with brain 
tumors, there should be mentioned meta- 
static malignant growths, which do occur 
rarely in childhood. Here the special 
studies are of importance to determine 
that we are not dealing with a primary 
neoplasm which is subject to surgical cure. 

The effect of injury, whether occurring 
at the time of birth or afterward, may merit 
special investigation. The presence of 
cortical scars which cause deformity of the 
ventricles may be recognized, and occa- 
sionally a chronic subdural hematoma may 
be found following air injection. In most 
cases, however, the subdural hematomas of 
small children will be found by subdural 
taps. In connection with injury, it should 
be mentioned that some cases of cephalo- 
hematoma are difficult to differentiate 
from an encephalocele or a hemangioma 
of the scalp. X-ray examination may 
make it evident that we are dealing with 
an extracranial lesion. In cases of doubt, 
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ir injection will show a lack of communica- 
tion between the ventricles or subarach- 
noid spaces and the extracranial mass. 

Cerebral degenerative disease does not 

‘ve a characteristic picture, although 
usually dilatation of the ventricles, in- 
dicating loss of cerebral substances, with- 
out evidence of increased intracranial 
pressure, is the rule. Progress in the 
atrophy of the brain on successive studies 
suggests a degenerative rather than an 
acute inflammatory process and indicates 
a bad prognosis. 

Finally, osteomyelitis of the skull should 
be mentioned. It falls to the neurosurgeon 
to treat this condition, but the only special 
difference it presents from osteomyelitis 
elsewhere is the character of destruction in 
flat bone and the often associated puffy 
tumor of the overlying scalp. No dis- 
cussion of ordinary skull fractures will be 


undertaken here. 
The acquired neurosurgical conditions of 
childhood may be summarized as follows: 


Non-Congenital Neurosurgical Conditions 
in Childhood 


I. Acquired hydrocephalus 
1. Post-meningitic 
2. Due to tumor 
(a) Cyst of the third ventricle 
(6) Craniopharyngioma 
(c) Pineal tumors 
(d) Medulloblastoma of the cerebellar 
vermis 
(e) Astrocytoma of the cerebellum 
(f) Glioma of the pons 
Hemorrhagic cyst of the fourth ventricle 
umors not obstructing the fluid pathways 
Gliomas of the cerebral hemispheres 
Meningiomas 
Hemangiomas and angioma racemosum 
Metastatic malignant growths 
‘fects of injury 
(a) Skull fractures 
(6) Cerebral cicatrix 
(c) Cortical atrophy 
(d) Chronic subdural hematoma 
(e) Cephalohematoma 
Cerebral degenerative disease 
Osteomyelitis of the skull 


? 
> 
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» 
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ENCEPHALOGRAPHY IN CONVULSIONS 


Encephalography can be of great aid 
in formulating the diagnosis and prognosis 


in cases of convulsive seizures in child- 
hood. With its employment a closer ap- 
proach to an exact etiologic diagnosis of 
each case of convulsive seizures is possible. 


Causes of Convulsive Seizures in Childhood 


*Cerebral birth injuries 
*Defect of development of the brain 
*Vascular anomalies 
Idiopathic epilepsy 
Cerebral degenerative disease 
Infection (febrile and *post-infectious) 
Neurosyphilis 
*Brain tumors and abscesses 
Lead encephalopathy 


* Positive radiographic findings. 


In early life, cerebral birth injuries, 
defective development of the brain, and 
the presence of vascular anomalies are in 
the main responsible for convulsive sei- 
zures continuing over any period of time. 
Febrile seizures are, of course, common 
in small children but are limited to the 
period of fever unless there is a_post- 
infectious encephalomyelitis; in the latter 
instance, evidence of brain atrophy can 
usually be demonstrated by air injection. 
Cerebral degenerative disease and neuro- 
syphilis play a lesser role as etiological 
factors. If one takes successively older 
age groups of children, idiopathic epilepsy 
becomes of more and more prominence. 

The recognition of cortical cicatrix and 
local defects as epileptogenic foci will bring 
more children with seizures into the realm 
of those who can be benefited by surgical 
treatment. Careful co-ordination of the 
encephalographic and_ electroencephalo- 
graphic (brain wave) findings in these 
cases is of greatest importance. The 
presence of vascular anomalies may be 
suggested by irregular filling of the cortical 
subarachnoid pathways in their vicinity, 
and they may be clearly delineated by 
arteriography. The more information the 
neurosurgeon can obtain before he under- 
takes operative treatment, the better job 
he is apt to be able to do in dealing with 
these conditions. 

Brain tumors and abscesses constitute 
a special group, since they are associated 
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Fig. 1. Case ] 


the patient before repair of the encephalocele (A 


with increased intracranial pressure, and 


ventriculography is indicated. They may 
occasionally be disclosed during an in 
vestigation of convulsive seizures in the 
absence of other signs of their presence, 
but in most cases there is other evidence 
indicating the need for air injection. 

Lead encephalopathy in childhood may 
often be diagnosed from the history or 
the finding of a lead line in the long bones. 
However, if one is confronted with a case 
of increased intracranial pressure and con 


Cranium bifidum with encephalocel 


December 1949 


The upper photographs show 
and the lower ones afterward (B). 


vulsive seizures in which the possibility 
of lead poisoning has not been thought of, 
and ventriculography reveals the presence 
of very small symmetrically placed ven- 
tricles, the diagnosis should certainly come 
to mind. ‘The only way in which most ex- 
tensive neurological residua can be avoided 
in these cases is by the employment of 
massive bone flap decompressions. 

Some of the important indications for 
encephalography in cases of convulsive 
seizures in childhood are as follows 
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‘ Fig. 2. Case 1: Cranium bifidum with encephalocele 
A. The upper left and two lower views show the bony defect in the skull between the orbits through which 


the encephalocele protruded. 


B. Inthe upper right hand view subarachnoid air injection has been carried out. The cavity of the encephalo 
cele is filled with air and a communication can be traced between it and the cisterna chiasmatica 


Indications for Encephalography in Convulsions 


Seizures difficult to control on medication 
Focal seizures 

Localizing neurological signs 

History of injury 

Focal electroencephalographic findings 


If the seizures are of a focal nature or 
present localizing neurological signs, if 


they are difficult to control with anti 
convulsant medication, if there is a history 
of injury, or if there are focal electro 
encephalographic findings, then air injec 
tion is certainly warranted. 


CASE REPORTS 


The following cases are reported as 


presenting features of special interest in 
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Case 2: False porencephaly. 


Fig. 3. 
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December 194g 





The cystic cavity communicating widely with the anterior horn of the 


left lateral ventricle is shown in the anterior-posterior (upper left), posterior-anterior (lower left), and lateral views 


(upper and lower right) of the encephalocele. 


the radiology of neurosurgical conditions 
of childhood or as illustrative of the use of 
special diagnostic methods. 


Case 1. Cranium Bifidum with Encephalocele: 
A boy five months of age was admitted to the 
Methodist Hospital because of a soft mass presenting 
between the eyes, observed at birth but showing a 
gradual increase in size (Fig. 1A). Roentgenograms 
revealed a bony defect between the orbits (Fig. 2A). 
Ercephalography was attempted, but no filling of 


the ventricles was obtained. The basal cisterns and 
cortical subarachnoid pathways, however, were 
fairly well outlined. A communication between the 
cisterna chiasmatica and the tumor could be traced, 
and the cavity within the mass was demonstrated, 
definitely establishing it as an encephalocele (Fig 
2B). 

Subsequent ventricular air injection by puncture 
through the fontanelle showed no deformity or dilata 
tion of the ventricular system and no communication 
between the ventricles and the encephalocele. The 
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mass of cerebral tissue was resected surgically in 
several stages and the diagnosis confirmed micro- 

‘ally. A fascial graft was placed across the 
bony defect and spinal fluid leakage stopped by 
employment of ventricular drainage for several days. 
Healing is now progressing satisfactorily, although it 
is probable that further plastic repair of the skin will 
be necessary (Fig. 1B). The child appears to be 
developing normally in every way. 


Comment: When this child was first 
seen, the diagnosis of hemangioma was 
strongly entertained by several observers. 
However, the demonstration of the cavity 
contained within the mass communicating 
with the cisterna chiasmatica found after 
air injection by lumbar puncture definitely 
established the lesion as a congenital 
anomaly of the skull and brain. 


Case 2. False Porencephaly: A girl aged one 
month was admitted to the St. Joseph Hospital be- 
cause of a convulsive seizure, focal on the right side 
of the body, occurring five days before admission 
and followed by attacks of vomiting. There was no 
history of birth injury, and the examination was not 
remarkable except for tense fontanelles with widely 
separated sutures. Subdural taps were negative, 
and needles were accordingly placed in the lateral 
yentricles through the lateral margins of the anterior 
fontanelle. Generalized dilatation of the ventricu- 
lar system was evident, with a cyst-like enlargement 
extending from the left anterior horn (Fig. 3). Cho- 
toidectomy has since been performed but, in 
spite of this, at the age of nine months the child 
shows a slowly progressive hydrocephalus. Nutri- 
tion is good, however, and development has so far 
not been appreciably retarded. 


Comment: The cystic dilatation arising 
from the ventricle in this manner suggests 
loss of cerebral substance due to disease, 
in contradistinction to a true porencephaly, 
in which there is a sac lined with convolu- 
tions communicating with the subarach- 
noid space. The latter is probably a con- 
genital malformation. In this case, the 
false porencephaly is combined with a 
hydrocephalus of the communicating type 
which so far has responded only fairly well 
to removal of the choroid plexus of the 
lateral ventricles. 


Case 3. Hydrocephalus due to Congenital Obstruc- 
ton of the Aqueduct of Sylvius: A three-and-a-half- 
year-old boy gave a history of apparent good health 
and normal development until five days before admis- 


sion. to the St. Joseph Hospital, when he began to 
have severe headache and vomiting. He was large 
for his age, but even so the head appeared excessively 
large, and on percussion of the skull there was a 
positive Macewen’s sign. The optic fundi showed 
no papilledema, and no localizing neurological signs 
were present, although the child was somewhat 
unsteady on his feet. X-ray examination of the skull 
confirmed the large size of the head, and the digital 
markings were tremendously increased, together 
with thinning of the entire cranial vault (Fig. 4) 
The sutures were only minimally separated, how- 
ever. Ventricular air injection showed a huge 
hydrocephalus, with a block in the mid-portion of 
the aqueduct of Sylvius (Fig. 5). The aqueduct 
was dilated to the region of the block. A Tor 
kildsen operation, with a catheter from the lateral 
ventricle to the cisterna magna to short-circuit the 
block, was carried out, but a massive collapse of 
the lung unfortunately developed and death oc- 
curred before this could be relieved. Autopsy re- 
vealed a congenital band obstructing the aqueduct of 
Sylvius in its mid-portion. No opening could be 
made out at the time of postmortem examination, 
although the appearance suggested there might have 
been a pin-point opening in the past. 


Comment: The degree of hydrocephalus 
and enlargement of the head without 
separation of the sutures in a child of this 
age is remarkable. This case is representa- 
tive of a congenital hydrocephalus of the 
obstructive type. Had evidence of its 
presence developed earlier, before it had 
progressed so far, operative intervention in 
the form of a short-circuiting operation 
might have resulted in a cure. 


Case 4 Colloid Cyst of Third Ventricle: A girl of 
twenty months was brought tothe Methodist Hospital 
because she had never walked. She was overweight, 
and motor development was generally retarded. 
The head appeared larger than normal. X-ray 
examination of the skull showed some thinning of 
the bones, with minimal separation of the sutures 
and some flattening of the clinoid processes. Ven- 
triculography was performed. The air did not pass 
from one lateral ventricle to the other, but both were 
found to be excessively dilated, with a minimal 
amount of air in the superior portion of the third 
ventricle (Fig. 6). Through a right frontal trans- 
ventricular approach, a colloid cyst was found to be 
blocking the foramina of Monro and occupying the 
anterior portion of the third ventricle. This was 
evacuated and the wallremoved. At the age of three 
years the patient now talks well, sits well, and can 
stand briefly. She can walk if her hands are held 
but is quite unsteady. She is still very stout, but 
her head size has not increased since operation. 





Figs. 4 and 5. Case 3: Hydrocephalus due to congenital obstruction of the aqueduct of Sylvius. 

In Fig. 4 (above) the marked digital impressions are clearly shown, together with the tremendous 
hydrocephalus following ventricular air injection. Catheters have been placed in the lateral 
ventricles through the needle tracts following ventriculography. Anterior-posterior view on the 
left. Posterior-anterior view on the right 

Fig. 5 (below) is a lateral view following ventriculography. The obstruction to the aqueduct 
of Sylvius and its dilated upper portion are visualized. The internal hydrocephalus and marked 
digital impressions of the skull are again seen 


SO6 





NEUROSURGICAL CONDITIONS IN CHILDHOOD 


Fig. 6. Case 4: Colloid cyst of the third ventricle. 
ventricular air injection. 


rately 


Comment: This case represents a benign 
form of intracranial tumor occurring in 


childhood. It is probably a congenital 
anomaly arising from remnants of the 
paraphysis rather than a true neoplasm. 


Case 5. Teratoma of the Pineal Gland: A six 
year-old boy had an abrupt onset of headache and 
double vision two weeks before admission to the St. 
Joseph Hospital. He rapidly became drowsy and 
unable to walk. Choking of the optic disks was 
present and there was a failure of conjugate upward 
gaze. Ventriculography showed an internal hydro 
cephalus with a posterior third ventricle mass, 
above which the pineal recess could still be seen and 
below which the aqueduct of Sylvius was pinched off 
(Fig. 7). On the basis of this, the diagnosis was felt 
tobe pinealoma. A Torkildsen operation was done, 


Huge dilatation of the lateral ventricles is evident after 
The lateral ventricles did not communicate, and each had to be filled with air sepa- 
Absence of filling of the third ventricle except right at the foramen of Monro is evident in all views 


placing a catheter from the right lateral ventricle to 
the cisterna magna, to short-circuit the fluid around 
the block, and a course of x-ray treatment consisting 
of 5,000 r over a period of twenty-four days was 
given. The patient showed temporary improvement 
but in a months time began to lose ground very rap 
It was decided to attempt removal of the 
growth. Death occurred during the induction of 
anesthesia for this procedure. Postmortem ex 
amination revealed the tumor to be 4 cm. in diameter 
rhe pathological diagnosis was teratoma of the pineal 


idly. 


gland. 


Comment: This case illustrates the dan 
gers of decompression and x-ray treatment 
in tumors of the pineal gland. For primary 
pinealomas, which have rarely been suc 
cessfully removed surgically, the method 
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Fig. 7. Case 5: Teratoma of the pineal gland. 


left) and posterior-anterior (right 


views show dilatation of the lateral and third ventricles. 





The lateral view, upper left, shows the defect made by the 
tumor in the posterior portion of the third ventricle following ventriculography. 


The anterior-posterior (lower 
One would get 


little indication of the posterior third ventricle tumor from the posterior-anterior view in this case. 


Fig. 8. Case 5: Teratoma of the pineal gland. 
Postmortem specimen. 


offers the most to the patient. Teratomas, 
however, will not respond to x-ray treat- 
ment and sometimes can be extirpated at 


operation. From the size of the tumor, as 
demonstrated in Figure 8, it seems doubt- 
ful that removal could have been success- 
fully accomplished in this case. 


Case 6. Medulloblastoma of the Cerebellar Vermis 
A four-year-old boy was admitted to the Methodist 
Hospital because of attacks of vomiting with as- 
sociated headache of several weeks duration. On 
examination a positive Macewen’s sign, lateral 
nystagmus, and a mild ataxia were observed 
Films of the skull showed some increase in the con 
volutional markings, with slight separation of the 
sutures. Ventriculography revealed dilatation of 
the lateral and third ventricles and also of the upper 
portion of the fourth ventricle, which appeared to be 
blocked in its middle portion and pushed upward 
(Fig. 9). A suboccipital exploration was under 
taken, and a reddish, cellular appearing tumor of the 
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Fig. 9. Case 6: Medulloblastoma of the cerebellar vermis. Lateral (left), anterior-posterior (upper right), 
and posterior-anterior (lower right) views following ventriculography revealed internal hydrocephalus with 
obstruction of the fourth ventricle. The level of the block and dilatation of the upper portion of the fourth ven- 
tricle are particularly well shown on the lateral view, and the separation of the sutures can also be seen. 


cerebellar vermis was found. Biopsy and frozen 
section were done. The pathological diagnosis was 
medulloblastoma. Accordingly, no direct attack on 
the tumor was made, but a suboccipital decompres- 
sion was provided, and x-ray treatment to the entire 
neural axis—6,475 r over a period of thirty-four 
days—was given. When last heard from, six months 
later, the patient was getting along satisfactorily, 
but the prognosis is, of course, poor. 

Comment: The ventriculogram in this 
case shows exceptionally well the effect of 
a mid-line cerebellar tumor in displace- 
ment and blockage of the fourth ventricle. 
Medulloblastomas are, of course, highly 
malignant and seed rapidly through the 
neural axis if any appreciable manipula- 
tion of the growth is carried out. The 
treatment of choice, therefore, is biopsy to 
confirm the diagnosis and radiation ther- 
apy. The average survival is seventeen 
months. 


Case 7. Metastatic Neuroblastoma: A two-year 
old boy was admitted to the Methodist Hospital 
with bilateral exophthalmos, swelling of the upper 
lids, and a swelling in the right temporal region. 
Bluish discoloration of the lids and temples was 
evident and there was bilateral early papilledema. 
On general examination it appeared that the left 
kidney was larger than the right. Roentgenograms 
of the skull showed wide separation of the sutures 
and thinning of the cranial vault (Fig. 1OA). Ven 
tricular air injection was attempted, but on opening 
the dura there was such excessive vascularity of the 
cortex and underlying brain that the procedure had 
to be abandoned. Arteriography was carried out 
because the possibility of abnormal arteriovenous 
communications was considered, but this study 
proved to be essentially negative (Fig. 10B). Some 
posterior displacement of the anterior cerebral artery 
was evident. Biopsy of the mass in the temporal 
region revealed a malignant neoplasm, and post 
mortem examination proved this to be a neuroblas 
toma of adrenal gland origin. 


Comment: This case is representative 
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Fig. 10. Case 7 


Metastatic neuroblastoma 


A. Plain films of the skull, on the left, show the marked separation of the sutures and destruction around the 


orbits 
the extreme vascularity 
, 


the internal carotid artery 


of a malignant tumor of childhocd. Neuro 
blastomas related to the sympathetic 
elements of the adrenal commonly metas 
tasize to the orbits and intracranially. 
The differential diagnosis this 
condition and abnormal arteriovenous com 


between 


munications within the calvarium must be 
made by arteriography. ‘The illus 
trates that this procedure can be carried 
out successfully in small children. 


Case 


CASE 4 
on the Fourti 


adnutted to the 


Lydrocephalus Due to Llemorrhagic ¢ 
4 three-month-old boy was 
Hospital] 


' . 
V eniricle 


Methodist because of 


Posterior-parietal burr holes have been made for air injection, which could not be carried out because of 


B. The arteriogram is shown below and the venous phase of filling above, following injection of diodrast int 


enlargement of the head and vomiting for two t 
three weeks. The head measured 17 3/4 inches and 
the chest 15 1/2 inches. The fontanelles were 
bulging. Ventricular air injection was performed 
by the transfontanelle route and revealed a very 
marked generalized hydrocephalus involving the 
entire ventricular system, with an accumulation of 4 
large amount of air in the posterior fossa, apparent] 


representing a hugely dilated cisterna magna (Fig 


1} The findings were felt a com 
municating type of hydrocephalus, and bilateral 
choroidectomy his relieved the prog 
ress of the hydrocephalus for only a month, however 
a suboecipital exploration Wa 


to represent 
was done 
and subsequently 


Phe posterior fossa was found to be 
st, so that the cerebellar hem 


carried out 


occupied by a huge cy 
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Fig. 11. Case 8: Hydrocephalus due to hemorrhagic cyst of thefourth ventricle. There are dilatation of the 


entire ventricular system and a massive 


spheres were only about one-third their normal size 
On microscopic section, the cyst wall showed old 
hemorrhage and chroni: inflammation. It was felt, 
therefore, to represent the effect of an old birth 
hemorrhage in the posterior fossa. There has been 
no further progress of hydrocephalus subsequent to 
this operation, but the child's state of nutrition and 
general condition have remained poor 


Comment: ‘This case represents an un 
usual sequel to birth injury. Hematomas 
in the posterior fossa are sometimes found, 
but in this case there was apparently only 
sufficient hemorrhage to cause obstruction 


accumulation of air in the posterior fossa. 


of the cerebrospinal fluid pathways out of 
the fourth ventricle, with resulting cyst 
formation and the production of a hydro 


cephalus on the basis of a very low ob 
Che air injection revealed the 


struction. 
condition unusually well, but because of 
its rare nature the lesion was originally 


misinterpreted, 


Case. Cortical Hemangioma: A mne-month-old 
boy was admitted to the Methodist Hospital with a 
history of left-sided convulsive seizures occurring 


intermittently for tive months Chere were 
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Fig. 12. Case 9: Cortical hemangioma. The cystic 


placement of the convolutions 


significant find:ir 


child did not use the left side quite as well as the 


Roentgenograms of the skull were negative 
| 


right 
and air injection by the spinal route was undertaken 
An unusual collection of air was seen over the right 
parieta] cortex, where the con 


) 


skull (Fix 


ventricle on this side was also displaced forward 


The lateral 


4 


A 


pushed away from the 


bone flap was made over the affected area and a 


a 
of coiled 
This 


veT 


vessels was found occupy 
the 


pari tal cortex so that 


massive network 


ing this space extended throughout 


subarachnoid space the 
the convolutions from the 


and the 


sur 
underlying 


were displaced away 
the 
brain was also that of hemangiomatous involvement 
A | A} 


QOS 
Con valescence 


face vascular pattern of 
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aie 
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ss on examination except that the 
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collections of air over the right parietal cortex, with dis 
and ventricles, is seen in all views. 


good, and the child left the hospital in a few days 
The parents then moved out of the state and 
no answer has been obtained to requests for follow-up 


time 
information 


Comment: It is unfortunate that we do 
not know the later progress of this case, 
but it is included because of the extremely 
interesting x-ray findings. Such a picture 
should always suggest the possibility of 


an intracranial hemangioma of the surface 


of the brain. With our present-day tech 
nies, air injection would be supplemented 
by arteriography in such a case. If the 
location is away from the motor areas, in 
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Fig. 13. 


Case 10: Cerebral arteriovenous anastomosis, old subdural membrane 


A. The upper figures show the excessive accumulation of air over the left parietal area, with slight displace 


ment of the posterior portion of the left lateral ventricle 


B. The lower figures are the arteriograms in this case 


The arteriovenous communications in the posterior 


parietal area are evident in the figure on the left, in which the venous phase has begun to fill 


some instances the entire hemangiomatous 
mass can be excised. 

Case 10. Cerebral Arteriovenous Anastomosis, 
Old Subdural Membrane: A girl aged fourteen months 
was admitted to the Methodist Hospital because of 
retarded use of the right side of the body. Birth had 
been normal, but there were two brief convulsive 
seizures at eight days and three weeks of age. Al 
most from the start it was evident that the child did 
not use the right side as well as the left. She did 
not sit alone until eleven months of age and was 
only able to crawl at fourteen months. There was 
no disparity in size of the two sides of the body 
which would suggest a hemiatrophy, but the right 
arm and leg were definitely weaker than the left 
Encephalography showed an excessive accumulation 
of air in the subarachnoid spaces in the left parietal 


area (Fig. ISA rhe sulci were widene 
deeper than on the other side or elsewhere o\ 
surface of the brain. The posterior portion o 
body of the lateral ventricle on the left side 
somewhat larger than that on the mght, with 
tionable dowaward and ipsilateral displacem 
Following encephalography, artenography was per 


formed, The arterial phase was normal, but a view 


obtained with both distal artenal and full 
} iy» 


hs 


filling showed undue prominence of t 
parietal veins leading to the sagittal simus 
13h) \ bone tlap was made over the area umph 
cated by the encephalographic and artenographi 


} 
T I€ss 


stuches rhe enlarged vessels were more 
} 


suspended in the subarachnoid space and appeared 


to contain arterial blood The surrounding arach 


noid was cystic, with depression of the cerebral con 


volutions and some widenmme of the sule Ihe 
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arachnoid cysts were opened, and the electrocoagulat- 
ing current was applied to the enlarged vessels to 
shrink them down. In addition, an old subdural 
membrane was present in this area, suggesting that 
hemorrhage had occurred from this abnormal vascu- 
lar condition. This membrane was removed and 
pathologically showed membranous tissue with 
organizing hemorrhage compatible with subdural 
hematoma. Since operation, the use of the right 
side in proportion to the left has defixitely improved. 
The child is now able to take a few steps in walking 
and uses the right hand for finer acts. 

Comment: Similarity of the encephalo- 
graphic picture in this case of abnormal 
arteriovenous anastomosis on the surface 
of the brain to that of Case 9 with a cor- 
tical hemangioma is quite striking. The 
handling of this case represents a definite 
advance over that of Case 9, because of 
the application of arteriography, which has 
come into increased use within the past 
two years. As our technical measures 
improve, we are able to deal with more 
discrete and subtle lesions and to better 
plan our operative procedures for maximum 
benefit. The arteriogram in this case was 
obtained by the closed method; it takes a 


certain amount of patience to enter the 
small carotid of a child, but this Case 
illustrates that the method can be applied 
with precision and safety at an early age. 


SUMMARY AND CONCLUSIONS 


1. Those neurosurgical conditions of 
childhood in which positive radiographic 
evidence is found have been summarized 
and the uses of routine and special radio. 
graphic technics in their differential 
diagnosis discussed. 

2. The wider use of encephalography 
in an attempt to establish the etiology 
in a maximum number of cases of cop- 
vulsive seizures of childhood is advocated. 
In some cases air injection may be cor. 
rectly supplemented by arteriography. 

3. Illustrative cases of a number of 
neuro-surgical conditions in children where 
the radiographic evidence has been of great 
use in making the diagnosis and planning 
treatment have been presented. 


22 North Manassas 
Memphis 5, Tenn. 


SUMARIO 


La Radiologia en los Trastornos Neuroquirtrgicos de la Infancia 


Sumarizanse aqui los estados neuro- 
quirargicos de la infancia en los cuales exis- 
ten datos radiograficos positivos, y disci- 
tese el empleo de las técnicas radiogrdaficas 
corrientes y especiales para el diagndéstico 
diferencial de los mismos. 

Las anomalias congénitas que revela la 
radiografia simple son: _ hidrocefalia; 
craneoestenosis (oxicefalia, escafocefalia y 
acrobraquicefalia); microcefalia y macro- 
cefalia; craneo bifido, con y sin encefalo 
cele; platibasia; sindrome de Kiippel-Feil 
y anomalias asociadas del raquis; y espina 
bifida, con o sin meningocele. La ence 
falografia o ventriculografia resultan fitiles 
para el descubrimiento de microgiria y 
paquigiria; esclerosis lobular; porence 
falia; agenesia del cuerpo calloso, y de 
terminaci6n de la forma de la hidrocefalia: 
obstructiva o abierta. 

Los estados neuroquirfirgicos adquiridos 


en los nifios en los que la radiologia ayuda 
en el diagnéstico suelen necesitar el empleo 
de la ventriculografia. Esos estados com- 
prenden: hidrocefalia postmeningitica ¢ 
hidrocefalia debida a tumor y a quiste 
hemorragico del cuarto ventriculo; tumores 
que no ocluyen las vias de los humores; 
efectos del traumatismo; afeccién degene- 
rativa del cerebro y osteomielitis craneal. 

Abdégase por el empleo mas amplio de la 
encefalografia al tratar de establecer la 
etiologia de las convulsiones infantiles 
Las indicaciones son: ataques que no 
responden a la medicacién; convulsiones 
focales; signos neurolégicos localizados; 
antecedentes de lesién; hallazgos electro- 
encefalograficos focales. En algunos casos, 
pueden complementarse con la arterio- 
grafia los estudios realizados tras la in 
yeccion de aire. 

Comunicanse 10 casos tipicos en los queel 
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aire constituy6 la prueba radiografica para 
hacer el diagnéstico y proyectar el trata- 
miento, comprendiendo: (1) craneo bifido 


con encefalocele; (2) seudoporencefalia ; 


(3) hidrocefalia debida a oclusién congé- 
nita del acueducto de Silvio; (4) quiste 
coloideo del tercer ventriculo; (5) teratoma 


815 


de la glandula pineal; (6) meduloblastoma 
del vermis cerebelar; (7) metastasis neuro- 
blastomatosa; (8) hidrocefalia debida a 
quiste hemorragico del cuarto ventriculo; 
(9) hemangioma cortical; (10) anastomosis 
arteriovenosa cerebral y antigua mem- 
brana subdural. 


DISCUSSION 


(Papers by Silverman and Caffey; Hefke; Heacock; Gotten and Hawkes) 


Edward B. D. Neuhauser, (Boston, Mass.): It 

seems to me that there are two possible courses 
fora discusser. He may be polite and sit down, 
or he may be constructive and hope to be for- 
given. I would like to attempt the latter. 
' We have covered a great deal of ground, I 
think, in these four very provocative and inter- 
esting papers. There are a few things in Dr. 
Silverman's discussion which I would like to 
emphasize, which he also did his best to empha- 
size. One of these is the simple fact that even in 
the presence of atresia there may be passage of 
meconium. A good many clinicians and radiol- 
ogists have been fooled after there have been 
several bowel movements which have appeared 
perfectly normal so far as the description goes. 

I would also like to emphasize again the ques- 
tion of the use of barium. In Boston andin New 
England we still see many cases, particularly of 
atresia of the esophagus, in which barium has been 
given, and, as you know, this is a somewhat nox- 
ious substance in the lungs. Most of these pa- 
tients arrive with beautiful barium broncho- 
grams. I don’t see the use of barium in. the 
presence, anywhere in the body, of atresia or 
of real roentgen evidence of a fairly severe ob 
struction. We have no hesitancy in using barium 
for studying gastro-intestinal tracts in patients 
who are vomiting; and I have never vet seen 
aspiration of barium during fluoroscopic examina 
tion, 

I would also like to emphasize some of the 
features to which attention was called in Dr. 
Silverman's lucid discussion on malrotation. I 
think this is a very difficult diagnosis. The symp 
toms, as he indicated, are frequently those of pain. 
Vomiting may be the only sign. If one looks only 
at the esophagus, the stomach, and the duodenum, 
he may see nothing. Bands may not be demon 
strable, and at the time of the examination there 
may be no evidence of obstruction at these sites 
The examination must be complete. I think one 
must cover the entire small and large bowel. 
I would certainly agree that the barium enema is 
of importance and should be used first. 

I would agree with Dr, Hefke as to the impor 
tance of the roentgen method in the diagnosis of 


hypertrophic pyloric stenosis of infancy, and 
also as to the accuracy of the method. We don't 
examine all of these cases in Boston; we feel that 
the clinicians have a very high batting average. 
The matter usually is not left up to one man, but 
if the clinical picture is typical and a tumor is 
palpated by more than one experienced individual, 
the diagnosis proves to be correct in 98 or 99 per 
cent, which I think is as high as can be obtained 
by x-ray examination. Toa great extent I think 
Dr. Hefke has been defeated by his method, and 
I would not like to see this group go back to taking 
films alone, without fluoroscopy. I feel that it 
would be a step backward, and the paper sug 
gested to me that the diagnosis was known in 
most of these patients before the x-ray examina- 
tion was carried out. That may not be true, 
though it was the impression I received. 

It was not clear whether the barium was passed 
through the tube which had been inserted into 
the stomach for aspiration of fluid and gas. I 
do not believe that barium should ever be passed 
through the tube into the stomach. If we do 
that, we are examining only a small portion of the 
upper gastro-intestinal tract, and we are going to 
miss many diseases which will produce similar 
signs and symptoms, or we are going to miss 
conditions that may be associated with hyper 
trophic stenosis. 

A point which I feel is very important is that 
when one takes films alone, he is dealing only 
with morphology. Morphology in the x-ray 
examination has been overworked. In young 
children, particularly, we are dealing with physiol 
ogy as well as morphology, and we must look at 
the esophagus. We have to see how the esoph 
agus behaves and how the stomach behaves in 
the presence of the lesion. I think an important 
sign in many of these patients is the behavior 
of the stomach under the fluoroscopic screen 

Another point on which Dr. Hefke might have 
been fooled is that, by taking films at certain 
intervals, he obtained pictures which to me, as 
I glanced at the screen, appeared to show a string 
sign plus antral spasm, In other words, about 
four-fifths of that long narrow area represented 


antral spasm. I don't believe on any single film 
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or a series of films one can distinguish antral 
spasm from the long pyloric canal. 

The other matter upon which I disagree, though 
it has been in the literature for a long time, is the 
opening time of the stomach. We have found 
that the opening time in hypertrophic stenosis 
is usually a matter of seconds or minutes. The 
only hitch is that you can’t see it under the 
fluoroscope, but we can prove it, I think, and 
demonstrate a string sign—which is the long 
narrow hypertrophic canal—in every case we have 
examined, by watching one of these deep powerful 
peristaltic contractions progress to the antrum. 
The antral spasm disappears; then the wave 
fades out. If we take a spot film at that time, 
we have invariably been able to demonstrate the 
elongated canal, which is invisible on the fluoro- 
scopic screen. It is very fine, no bigger than a 
thread. Our spot films are taken at 120th of a 
second and will show it clearly. I would cer- 
tainly agree that it is the only pathognomonic sign. 

As to Dr. Heacock’s paper on aspiration pneu- 
monia due to kerosene and similar products, I 
am amazed at the number of cases he has seen. 
We feel fortunate to have seen three or four. 
I agree with everything he has said. It seems to 
me a very real public health problem in the 
South. As in so many other diseases, what is 
needed is education of the public. 

Dr. Hawkes covered a tremendous amount of 
ground very nicely indeed. Of course he couldn't 
take up the entire subject of neurosurgical con 
ditions of childhood. He was indicating the high 
points. There is one thing that worries me. I 
am a particularly ignorant student of semantics, 
and I can never remember what acrobrachy- 
cephaly and oxycephaly mean. They get me 
hopelessly confused. I wondered for a long time 
whether it in patients with 
craniostenosis, to indicate their abnormality by 
naming the closed sutures. The literature be- 
comes confused when a person is talking about 
one thing and describing the contour of another. 


wouldn’t be wiser 


I wonder also about those patients with heman- 
gioma of the brain or malformations of the blood 
If one examines the films in many of 
these cases, he will see fine tracks of calcification 
which look as if they were calcifications within 
blood vessels little railroads of 
calcification are seen winding over the surface 
and these have been misinterpreted many times 


vessels 


In other words 


in the past as evidence of hemangioma They 
are not atall. They represent cortical degenera 
tion, with calcification in the degenerated cortex 
Overlying this there may be a malformation of 
J think the important thing is 
that too many of these patients have been given 
believe the 
electrocoagulated, if any 


the great vessels 


x-ray therapy. I vessels are very 
large and should be 
thing. It seems to me a very illogical procedure 


to give x-ray therapy to a brain already degener 
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ated from inadequate blood supply, for this yy 
only diminish the blood supply further, P 

I would like to condemn the use of air iNjectiog 
into the subdural space in an attempt to diagnos 
cortical lesions or scars. The procedure has hers 
recommended, but I think it really has no place 
We now know that when air is injected subdural, 
in small infants, or gets into the subdural Space by 
accident, many of these young patients—perhaps 
20 or 25 per cent—will later show subdural og). 
lections of fluid. 


J. Cash King, M.D. (Memphis, Tenn.): | 
think Dr. Silverman and his colleagues have use 
good judgment in stressing the importance ¢ 
errors in rotation of the mid-gut in their discussion 
of obstructions of the alimentary tract in infant 
and children. This congenital defect, which often 
produces only an intermittent obstruction, is the 
one in which the roentgenologist has an Oppor 
tunity to play the greatest role. The other ob. 
structions are more frequently diagnosed or highly 
suspected from the clinical investigation befor 
the patient is sent to the roentgenologist. | agree 
one hundred per cent with the essayist that the 
high position of the cecum is often the only roent 
gen sign of this error in rotation. Therefore, y 
limit our investigations to the upper gastro-in- 
testinal tract, that is, stomach and upper small 
bowel, will only result in overlooking this im. 
portant form of obstruction. 

We have found it extremely profitable in ow 
department to follow all cases of suspected hyper 
trophic pyloric obstruction until we have satis 
factorily studied the colon. Since this condition 
produces only intermittent obstructions, the 
children often reach moderate age and sometimes 
adult life before a complete study is accomplished 
and their symptoms relieved. Surgical correction 
is usually easy and quite dramatic. 

Dr. Hefke’s method of handling hypertrophi 
pyloric stenosis was interesting to follow, but 
unfortunately in our hands it has been a litt 
more difficult problem and has certainly taken 
more of our personal time in carrying out the 
studies. We have found the use of the fluor 
scope indispensable, and most of our diagnosti 
films have been obtained with a spot-filming de 
vice during fluoroscopic study. Unfortunately 
many of the patients referred to our Departmen 
are three to four weeks of age; and frequently at 
examination we have been unable to 
establish a diagnosis of hypertrophic pyloric steno 


; 


our first 


sis, only to find the roentgen diagnosis very obvi 
ous seven to ten days later. 

° > ‘ . 1 

In our section of the country, I think we st# 


see and examine approximately 50 per cent of the 


cases of hy pertrophic pyloric stenosis before sur 
I agree with Dr. Hefke as to the accuracy 
of diagnosis of the condition by x-ray 

Dr. Heacock was a little conservative, ! 
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ght, in his remarks about one’s ability to 
estion of some of the volatile oils 


thou 
suspect the ing 
= the appearance of the chest radiographs 


I think he will recall that in our weekly 
1 which these cases are sporadically 
many of our residents now 


alone. i 
conferences 11 
put up for reading, . 
suspect this etiological factor from the lung 


changes and immediately ask if there is any his 
tory of ingestion of kerosene, gasoline, or cleaning 
quids. The importance of the chest examination 
as early as possible cannot be over-emphasized, 
because of the complications that obscure the 
roentgen picture at a later date. 

enjoyed Dr. Hawkes’ efficient and enthusiastic 
presentation of his subject, and I am grateful for 
his plea for wholehearted co-operation between the 
neurosurgeons and the roentgenologists. Un 
doubtedly, this is the only efficient method of 
handling these difficult neurosurgical problems. 


J. Frimann-Dahl, M.D. (Oslo, Norway): I 
should like to say some few words on Dr. Hefke’s 
paper on Roentgen Diagnosis of Hypertrophic 
Pyloric Stenosis. Sixteen years ago | published 
a paper concerning this lesion and described in 
detail the technics that we used at that time, and 
have used to the present day. We used always 
to examine these patients fluoroscopically. It is 
difficult to have these small patients so well fixed 
in position that no movements will disturb the 
final picture. So we usually take the child in 
our hands, protected with gloves, and then during 
fluoroscopy compress the stomach so that the 
elongated pyloric canal is protected and free from 
the other parts of the stomach. We then keep 
the patient in the same position and take spot 
films. This is done in a few minutes. We have 
compared the findings to specimens and found that 
in reality it is not the pylorus itself that is hyper 
trophic but parts of the prepyloric canal. 

I have only a few words as to treatment. It 
surprises me a little to hear that so many of these 
patients are sent to operation. In the Scandina 
vian countries we use operations in these cases very 
little, and in Norway we have a feeling that sur 
gery is superfluous in these cases. At least 90 
per cent of them do fairly well with chemical 
treatment and internal treatment. 


Kenneth S. Davis, M.D. (Los Angeles, Calif.): 
Some years ago we observed a number of cases of 
pneumonitis following the introduction of mineral 
oil into the lung. Some of these we have been 
able to follow five, six, or seven years after use 
of the oil was discontinued, and we still find drops 
of oilin the sputum. I wonder if Dr. Heacock’'s 
cases shouldn't be followed with that in mind. 


Dr. Hefke (closing): Since I am from the 
Middle West and Dr. Neuhauser is from the 
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East, I think there should be no objection to my 
objecting to his objections. I still believe that 
fluoroscopy is not necessary for the diagnosis of 
pyloric stenosis. I have seen many cases in which 
the stomach was perfectly normal fluoroscopicall, 
though films showed the string sign. Whether 
you have a greatly dilated stomach or hyperperi 
stalsis does not make any difference. Personally 
I see this sign better on films and more efficient], 
I think the diagnosis can probably be made either 
way, and that Dr. Neuhauser’s method may be as 
efficient as the one I am using. If anyone wants 
to examine these stomachs fluoroscopically, that 
is fine. I do not remember seeing any other 
lesions in the stomach in children of this age. Of 
course, if there is a question of other pathology, 
fluoroscopy is done. I am convinced that our 
method is very efficient, as results have proved. 

I was glad to hear Dr. Frimann-Dahl. I know 
about his paper, which was one of the first on this 
subject. So far as treatment is concerned, early 
diagnosis of pyloric stenosis, at least in Milwaukee, 
means early surgery. That is one reason why in 
our series of over 200 consecutive cases there has 
not been a single death. The children go home 
in a few days or a week instead of having to stay 
in the hospital for many weeks of medical treat 
ment. 

Dr. Heacock (closing): I think Dr. Davis’ 
point regarding the follow-up of these cases is well 
taken. Before coming out here I talked to the 
Professor of Pediatrics at the University of 
Tennessee about this very thing, and I think we 
will have better cooperation from that Depart 
ment in sending the children back. Following up 
these colored patients is quite a problem 


Dr. Hawkes (closing): I would like to clarify 
just one point. It did not seem quite clear to 
me, and maybe it is puzzling some of the rest of 
you as well. As far as the use of subdural air 
injection is concerned, I don’t think it is done by 
the neurosurgeon, except that it has been intro 
duced by one or two in an attempt to prevent 
meningocerebral scars in post-traumatic cases 
I think that it has been largely abandoned at the 
present time. The air in the cases presented here, 
we know, was in subarachnoid space. We turned 
down the bone flaps and saw it there. 1 do think, 
with careful interpretation, one can draw certain 
conclusions about it. 1 didn’t want to leave a 
possible feeling that we deliberately introduce 
air into the subdural space. We do not It 
occasionally gets in there through rupture of the 
arachnoid, Careful replacement, without in 
creased pressure, of the spinal fluid by injection of 
small amounts of oxygen, which is what we use 
usually rather than air, will not usually produce 
rupture of the arachnoid membrane 





The Pathogenesis of Bronchiectasis 
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[T= ESSAY IS presented in an attempt 

to harvest for the pathology of bron- 
chiectasis knowledge gained since the ad- 
vent of bronchography twenty-five years 
ago. 

“There appears to be no unanimity of 
opinion regarding anything about bron- 
chiectasis with exception of the definition. 
All seem agreed that bronchiectasis is 
nothing more than a condition in which the 
bronchi show an abnormal dilatation,’ was 
the conclusion in a recent paper on bron- 
chiectasis (21). Even that statement is 
inaccurate, however, for it has been de- 
clared by others that ‘‘a bronchiectatic 
cavity is not a dilated bronchus, but an 
excavation in the lung substance, starting 
in a bronchus” (24). It has been widely 
contended that inflammatory damage to 
the structures of the bronchial wall pre- 
cedes dilatation of the bronchi. On the 
other hand, in surgical specimens, dilated 
bronchi are often found to have grossly in- 
tact walls. In view of such basic misunder- 
standings, the present analysis must start 
with an examination of the terminology. 

It should be stated at the outset that this 
discussion will deal with bronchiectasis 
and not with chronic bronchitis. It is 
generally accepted that irreversible dila- 
tation of the bronchi makes for persistence 
of infection. Perry and King (29) believe 
that chronic infection, particularly in such 
dilated bronchi, determines the serious 
prognosis as to health and longevity. It 
seems worth while, therefore, to understand 
why bronchi become dilated, with the hope 
that we may counteract this development. 


DEFINITIONS 


bronchiectasis 


Etymologically, 
sents a combination of the words bronchus 


repre- 


* From the Department of Radiology, Beth Israel Hospital, and Harvard Medicil School, Boston, Mass 


and ectasis, 7.e., dilatation of bronchi. The 
term is commonly used for the disease 
entity; occasionally ‘‘a bronchiectasis’ 
(plural: bronchiectases) stands for th 
individual dilated bronchus. 

The pathologist defines bronchiectasis s 
a condition characterized by dilatation 
and usually infection of the bronchi. He 
recognizes a pulmonary cavity as a dilated 
bronchus by certain criteria. A cavity ip 
communication with the _ bronchial tree 
with a wall composed of bronchial elements 
might be expected to be a dilated bronchus, 
Most or all of these bronchial parietal ee. 
ments, such as mucous membrane, car- 
tilage, smooth muscle, elastic tissue, and 
mucous glands, must be present in an or- 
derly arrangement. It is not enough to find 
fragments of muscle or cartilage some. 
where in the neighborhood of a cavity; 
such debris is often encountered in cases of 
suppurative pulmonary disease and the 
resultant fibrosis, even though the disease 
did not originate from bronchi or did not 
dilate them. By itself, the epithelial 
lining of a cavity obviously does not char- 
acterize it as a dilated bronchus. 

The following definition is suggested 
Bronchiectasis is a condition characterized 
by dilatation of bronchi. As to its ettology, 
inflammation of bronchi, lung, and pleura, 
and bronchial stenosis play their role, but 
loss of the resilience of pulmonary paren- 
chyma in pneumonia and emphysema and 
shrinking such as occurs with atelectasis 
and fibrosis provide the mechanical forces 
which dilate the bronchi. The clinical 
manifestations are determined by the type 
and severity of complications, such as 
purulent or necrotizing bronchitis, pneu 
monitis, bronchial and pulmonary absces 
ses, fibrosis, hemoptysis, ete. 

Pre 
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There occur, especially in children, acute 


PATHOMECHANICS OF ACQUIRED 
BRONCHIECTASIS 

This study deals with acquired bron- 
chiectasis. C ongenital bronchial dilatation, 
formerly grossly overrated in frequency, oc- 
curs occasionally, as a result of either de- 
velopmental malformation of the lung or 
intra-uterine bronchopulmonary disease. 
For the purpose of this study, these con- 
genital deformities may be considered as 
fully established instances of arrested 
chronic pulmonary disease with bronchiec- 
tasis, and dealt with accordingly. 

The pathomechanics of acquired bron- 
chiectasis is usually discussed under the 
following aspects: injury of the bronchial 
wall; dilating forces acting on the bron- 
chial wall; injury to the bronchial wall to- 
gether with dilating forces. 

The close correlation of bronchiectasis 
and chronic suppurative disease of the 
lungs and bronchi was established decades 
ago by pathological findings and clinical 
observation. It is evident that the early 
descriptions and interpretations based on 
them referred to far advanced, often termi- 
nal, cases. There was always gross altera- 
tion of the bronchial wall, and so-called 
bronchiectasis comprehended not merely 
dilated bronchi but bronchial abscesses. 
This was the view advanced by Gairdner 
(15) in 1851 and Virchow (37) in 1852. In 
instances where destruction was less com- 
plete or absent, it was thought that poor 
nutrition caused by the chronic catarrh 
had affected the mural structures of 
the bronchi, resulting in weakening and 
loss of resilience. The consequent widen- 
ing of the bronchi occurred under the 
influence of dilating forces, both normal 
and exaggerated, as first suggested by 
Andral (3) in 1832. This hypothesis of 
the destroyed or weakened wall seemed 
to be satisfactory, and became one of the 
most widely accepted theories during the 
years which followed. 

NECROTIZING BRONCHITIS 
AND BRONCHOPULMONARY ABSCESS 
distinctions are 


Certain necessary. 
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infections with bronchopneumonia and 
suppurative and necrotizing bronchitis, 
often resulting in bronchial or broncho- 
pulmonary abscesses. These, in the event 
of the patient’s survival, inevitably lead 
to permanent changes in the lung; the 
residual cavities are often relined with a 
cuboidal or stratified epithelium. These 
cavities represent arrested or healed bron- 
chopulmonary abscesses. 

A basic part of our thesis is best illus- 
trated by a quotation from Studies of 
Pneumonia in Childhood: Bronchiectasis 
and Fibrosis of the Lung, by McNeil, 
Macgregor, and Alexander (26). “‘A very 
common post-mortem finding in the lungs 
of children who die of acute broncho- 
pneumonia is widening of the lumina of 
small bronchi in the centers of consolidated 
patches; bronchiectasis or bronchiolecta- 
sis. But there are two entirely different 
types of changes. In severe cases of 
broncho-pneumonia the bronchial dilata- 
tion is sometimes due to a destructive 
change in the walls of the bronchi, ulcerative 
bronchitis, necessarily leading to permanent 
changes in the lungs. 

“In many other cases, however, the 
widening of the bronchial lumen is due 
to pure dilatation, unaccompanied by any 
important structural change. In the de- 
scription of acute bronchiectasis, it is not 
always clear which of these two entirely 
different conditions is intended. In order 
to avoid confusion it seems advisable to 
restrict the application of the term acute 
bronchiectasis to the condition of true 
dilatation!” 

Erb, in his study on the Pathology of 
Bronchiectasis (11), found ulcerative bron- 
chitis with resulting damage to the under- 
lying pulmonary structures the common 
denominator. The resulting cavities were 
surrounded by vascular granulation tissue 
and there was complete absence of the 
bronchial mural structures. Erb himself 
described the process as “‘one of destruc- 
tion rather than true dilatation” and real- 
ized that his cases illustrated suppurative 
bronchitis and bronchopulmonary  ab- 


scesses, but not bronchial dilatation. 
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The idea of two disparate entities seems 
to be entirely absent in the monograph on 
bronchiectasis by Lisa and Rosenblatt (24). 
They reproduce fine microscopic speci- 
mens of suppurative and necrotizing bron- 
chitis and bronchiolitis but not one gross 
specimen or correlated microscopic pic- 
ture of true bronchiectasis. They conclude 
that “‘the so-called bronchial dilatation is 
actually an epithelialized cavity commu- 
nicating with a bronchus.” 

This brief compilation illustrates a fun- 
damental misunderstanding. The lesions 
described are bronchial or pulmonary ab- 
scesses, but not bronchiectasis. The final 
outcome of those bronchopulmonary ab- 
scesses in the case of survival is similar to 
that of all other pulmonary abscesses with 
free communication with a draining bron- 
chus, whatever their etiology may be. 
If the inflammation comes to a rest, the 
inflammatory process ceases to spread, the 
granulation tissue making up the wall of 
the cavity undergoes organization, and the 
cavity wall is eventually made up of 
fibrous tissue covered by epithelium. All 
these abscesses are apt to retain secretion, 
to succumb readily to supervening infec- 
tion, and recover more slowly than bronchi 
in well ventilated pulmonary tissue. They 
may simulate true bronchiectatic dilata- 
tion, and it may be difficult or impossible 
to distinguish them from true bronchiecta- 
sis clinically. On the other hand, a 
primary bronchiectasis may lose all its 
specific mural constituents through necro- 
tizing bronchitis and develop into anabscess 
whose origin is no longer discernible. 

It is not pertinent to argue whether it is 
correct to call those abscesses bronchiecta- 
sis for the sake of clinical expediency, 
though the broader, non-committal term, 
suppurative disease, seems to be more 
appropriate whenever a distinction cannot 
be made. Ina study of the natural history 
of bronchiectasis, the issue must not be 
obscured by the inclusion of unrelated 
conditions. The material for such an 


examination must be carefully chosen from 
early, undistorted cases. 
Two factors served to change our con- 
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cept of bronchiectasis basically: (1) bro. 
chography, introduced by Sicard ang 
Forestier in 1922 (35), permitting frequent, 
early, and detailed diagnosis and folloy. 
up observations of bronchiectasis, and (9) 
the successful surgical removal of th 
diseased lobes, which delivered to th, 
pathologist specimens of early uncom. 
plicated cases of the condition. It was 
found that in a great number of these early 
cases the supporting mural structures of 
the dilated bronchi were grossly intact or 
almost so, and in few instances not even 
signs of active or chronic inflammation of 
the bronchial mucosa could be detected. 

Instead of describing individual obser. 
vations of resected lobes in which the 
pathologist found virtually no evidence of 
inflammation in the wall of dilated bron- 
chi, one may rather refer to Mallory’s 
(25) recent survey. Though there is no 
doubt that bronchitis is usually found in 
dilated bronchi, in 15 of 50 lobectomy cases 
he found ‘‘the inflammation to be com- 
paratively mild” and in a case of so-called 
“dry bronchiectasis’ it was entirely ab- 
sent. ‘‘There was no close parallelism 
between the severity of inflammation and 
the degree of bronchial dilatation.” “If 
ordinary bronchitis were a frequent cause 
of bronchiectasis, one would expect the 
disease to be, like emphysema, a geriatric 
rather than a pediatric problem.” And he 
concluded, as to the causative connection, 
that “it is doubtful that the evidence for 
active destruction of bronchial structures 
is adequate in most cases.’’ Similar find- 
ings in resected lobes were previously re- 
ported by Lander and Davidson (23) and 
Ogilvie (28), and in postmortem studies 
of children by Anspach (5). 

The first part of our thesis may be sum- 
marized as follows: There occurs deep 
necrotizing bronchitis in respiratory infec- 
tions, particularly in children, destroying 
the bronchial walls and leading to broncho- 
pulmonary abscesses. These, if stabilized, 
may be relined with epithelium. These 
arrested abscesses are not bronchiectases. 
Bronchiectasis, i.e., dilatation of bronchi, 
is preceded and accompanied by infection 
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Fig. 1. Case of M. St., Aug. 29, 1946: 


in most cases. Inflammatory changes 
in the bronchial wall are often mild and 
sometimes entirely absent. These mor- 
phologic findings do not in any way explain 
why the bronchi become wider. 


MECHANICAL FORCES DILATING 
THE BRONCHI 


Dilating forces acting upon the bronchial 
wall have been considered as a cause of 
bronchiectasis. These are traditionally 
listed as follows (Gladnikoff, 16): 


A. Pressure from inside 
1. Pressure of secretion 
2. Excess pressure of the intra- 
bronchial air over the gas pres- 
sure in the surrounding air 
chambers. 
B. Traction from outside 
1. Traction from non-ventilated 
lung tissue (pneumonic con- 
solidation, emphysema) 
2. Retraction due to atelectasis 
and shrinking fibrosis. 


~ 


A. Pressure from Inside 


In the non- 
obstructed 


1. Pressure of Secretion: 
obstructed or incompletely 


PATHOGENESIS OF BRONCHIECTASIS 


Postero-anterior and right lateral views of the chest, showing 
consolidation of the right middle lobe, probably with slight atelectatic component; four small calcific nodes, 
discernible on the original film, are marked here by black rings 





Same case as Fig. 1, the following day, Aug. 
30, 1946, after expectoration of a bronchial stone and a 


Fig. 2. 


large amount of bloody purulent material. One of 
the four calcific foci had disappeared, identical in size 
and shape with the ejected stone. Air- and fluid- 
filled cavities occupy the entire lobe 


bronchus, only the weight of the retained 
secretion, 7.¢., its hydrostatic pressure, is 
operating. This explanation would per- 
tain only to the lower and middle lobes and 
to some dependent branches of the upper 
lobes, admittedly the most commonly and 
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Fig. 3. Same case as Fig. 1 and 2, eight weeks later, Oct. 26, 1946. Anteroposterior and lateral views. The 
middle lobe has maintained its airless condition and has completely collapsed; the abscess cavities have disap- 


peared. 


severely affected portions of the lung. 
Maximal force of this type would exist in 
the posterior medial branch of the left 
lower lobe bronchus. Assuming a length 
of 10 cm. down to the branching of the 
bronchi of the fourth order, and secretion 
retained therein exerting a hydrostatic 
pressure (in erect position) equal to 10 c.c. 
of water, it seems very unlikely that the 
strength of the bronchial wall would yield 
to this load. For all other bronchi, the 
pressure exerted on the walls is even 
smaller. Furthermore, in order to exert 
this dilating force, the secretion must 
completely fill the bronchus in its entire 
length and this condition must persist for a 
considerable period of time. (Inciden- 
tally such a condition would result in 
atelectasis of the regional lung segment and 
the effect would be augmented and over- 
lapped by the effect of the atelectasis.) 
It is evident that a pressure of this order of 
magnitude is far too small to widen the 
bronchus. 

Complete bronchial obstruction usually 
acts in a way similar to incomplete 
stenosis and atelectasis without stenosis in 
the production of bronchiectasis, as will be 
discussed later. There are, however, cer- 
tain instances of complete bronchial ob- 
struction where a different mechanism 


seems to operate, as illustrated by the 
following observation: 


Mr. M. St., 52 years of age, had a chest cold with 
cough and fever up to 103°, with no response to 
treatment. There was consolidation, with slight 
collapse, of the right middle lobe. The white blood 
cell count was 18,000 with 93 per cent polymor- 
phonuclears. A bronchogenic carcinoma obstructing 
the middle lobe bronchus was suspected. 

When the patient came to our attention, three 
months later, the consolidation of the middle lobe 
was unchanged and four calcified nodes were seen 
along the middle lobe bronchus (Fig. 1). The fol- 
lowing day he experienced a sudden coughing spell 
and expectorated 300 c.c. of foul blood-tinged spu- 
tum; in the pus a small, stony hard nodule was 
found. Roentgenograms now revealed the disap- 
pearance of one of the four calcific nodes previously 
observed and showed the middle lobe to be studded 
with large cavities containing air and small amounts 
of fluid (Fig. 2). The expectoration decreased in 
amount, and the temperature and white blood count 
returned to normal; the middle lobe collapsed com- 
pletely, and the cavities disappeared (Fig. 3). No 
tubercle bacilli were found, by culture or guinea-pig 
inoculation, in the material recovered from the 
bronchial stone. The middle lobe was resected, 
showing marked atelectasis, chronic pneumonia with 
wide areas of xanthomatous (lipid) pneumonia, 
moderate cylindrical bronchiectasis of the large and 
smaller bronchi, no abscesses or scars, and almost 
no pathologic changes in the walls of the bronchi. 


In this instance a calcified lymph node 
migrating into a bronchus led to a tem 
porary complete bronchostenosis which 
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probably developed in a rather short period 
of time. There was infection beyond the 

‘nt of occlusion, and pus retained in the 
bronchi, apparently produced under high 
secretory pressure, ballooned them out to 
big pus pockets, resulting in a picture of 
bronchial empyema identical with bron- 
chiectasis. The remainder of the lobe 
was atelectatic. After the plug was ex- 

ed, some of the pus was easily evacu- 
ated and replaced by air; the bronchial 
cavities therefore became visible. The 
atelectatic condition continued, however, 
and even increased, and the resected lobe 
showed extensive atelectasis and fibrosis. 
Very slight, fairly superficial bronchitis 
but no destruction of the deeper structures 
of the bronchi was found. 

It must be conceded that the »ressure of 
the secretion in these closed bronchi may 
have had a dilating effect, though the 
synergistic dilating action of the collapsing 
pulmonary parenchyma surrounding these 
bronchi should not be ignored. A similar 
development is occasionally observed in 


cases of aspiration of foreign bodies, par- 


ticularly in children. This accumulation 
of secretion in a closed bronchus, however, 
is an unusual occurrence and must be 
regarded a rarity in the causation of bron- 
chiectasis. In most patients with bron- 
chiectasis no such proximal bronchial ob- 
struction can be demonstrated or assumed 
to have preceded the development of 
bronchiectasis (Alexander, 1). 

Tannenberg and Pinner (36) concluded, 
from experiments on rabbits, that both 
bronchial infection and partial or complete 
bronchial obstruction are necessary for the 
development of bronchiectasis, but that 
atelectasis is not necessary. The condi- 
tions produced by them in the thorax of 
the rabbit are, however, not analogous 
tothe dynamics encountered in man (1, 25) 

2. Excess Pressure of the Intrabronchial 
Air over the Gas Pressure in the Surround- 
ing Air-Filled Parenchyma: The gross 
mechanics of ventilation of the lung are 
fairly well understood. ‘The chest is ac- 
tively widened by lifting of the ribs and 
lowering of the diaphragm. The lung 


follows this movement and is stretched. 
The air in the lung, parenchyma and 
bronchi, is spread over a larger volume, its 
pressure falls, and air from the atmosphere 
flows in until the air pressure outside the 
body and within the lungs are equal. In 
expiration, by relaxation of the muscles, 
the elastic chest wall and the stretched 
lung are allowed to collapse; the volume 
of the lung is diminished; the air contained 
in it is compressed into a smaller space; 
its pressure rises, and air flows out until the 
balance between inside and outside pres- 
sure is restored. From this it is evident 
that the gradient of air pressure causing 
the flow, and falling in the direction of the 
flow, is higher in the bronchi than in the 
alveoli during the act of inspiration and 
lower during the act of expiration. Both 
in inspiratory and expiratory stand-still 
there is complete pressure balance between 
the alveoli and bronchi. Furthermore, it 
is unlikely—and has never been demon- 
strated—that the small pressure differences 
during normal and forced respiration exert 
any lasting deforming influence on the 
bronchi under normal conditions. The 
bronchi, however, are passively stretched, 
in length and width, simultaneously with 
the inspiratory stretching of the entire lung, 
and during expiration collapse accordingly. 
Some textbooks still claim that chronic 
cough is apt to dilate the bronchi because 
of increase in the intrabronchial pressure. 
Cough, however, is a forceful expiratory 
action and, with the pressure in all intra- 
pulmonary bronchi lower than in the sur- 
rounding pulmonary air sacs, has a con- 
stricting effect on the bronchi (39). The 
same conditions prevail for breathing and 
coughing in the presence of partial bron- 
chial obstruction. These physical facts 
have been analyzed thoroughly by Andrus 
(4) and further details here are superfluous. 

Conclusion: It may be concluded that, 
in rare instances of rapidly developing 
complete bronchial obstruction with severe 
infection beyond it, the secretion accumu- 
lating in the closed bronchi may contribute 
to bronchial dilatation by pressure from 
within. In all other instances the known 
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Lung model made of rubber rings representing the bronchi, suspended by 


elastic bands simulating the elastic suspension supplied by the intercalated pulmonary 


parenchyma: A. 


In relaxed condition, simulating the lung in expiratory standstill. 


B. Distended, simulating the inspiratory standstill. 


physical and physiological facts disprove 
the hypotheses that secretion in the bron- 
chi and differences of gas pressure within 
the bronchi and the surrounding paren- 


chyma have any dilating influence. 


B. Traction from Outside 


There remain dilating forces acting upon 
the bronchus from outside. Here may be 
distinguished (1) the traction exerted 
by unventilated or poorly ventilated lung 
and (2) the retraction from contracting 
parenchyma, as in atelectasis and fibrosis 
with shrinkage. In order to simplify the 
discussion it will be opened by a consider- 
ation of simple mechanical systems re- 
producing intrathoracic conditions, and 
this will be followed by a coordination of 
these preliminary findings with the mor- 
phological facts established pathologically. 

Besides its vital respiratory function, the 
pulmonary parenchyma also has a simple 
mechanical task. The elastic lung tissue 
protects the bronchi against the respira- 
tory tugging of the thorax, just as loose 
connective tissue protects nerves and 
vessels where they are exposed to moving 
and bending in other parts of the body. 
During inspiratory expansion of the chest 
and lung, the greater part of this pull and 


increase in volume is taken up by the 
resilient parenchyma, and the respiratory 
stress and strain is thus cushioned before 
it reaches the bronchi. Under normal 
conditions, therefore, the bronchi can with- 
stand this moderate stretching force be- 
cause of the strength of their wails, showing 
only slight dilatation in forceful inspira- 
tion as demonstrable by bronchoscopy and 
bronchography. 

To demonstrate this mechanical inter- 
play, a simple model was constructed. 
A rubber tube was cut into small rings, 
which were connected by means of elastic 
bands to form a regular checked pattem 
(Fig. 4), the rings representing the bronchi 
and the elastic suspension the lung tissue. 
The whole network was put into a square 
frame of four movable rods. Fig. 4A shows 
this lung model in relaxed condition; i 
B the frame is spread, simulating inspira 
tory expansion of the lung. The elastic 
bands are stretched, but the rings, also, rep- 
resenting the bronchi, are slightly dilated. 

When parts of the parenchyma lose their 
elasticity,” two possibilities have to be con- 
sidered: 
~ 2 The word elasticity is used here in its common 
meaning, which is different from physical terminology, 


in the realization that any gas or a rod of steel is mort 
elastic than a rubber band. 
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Fig. 5. A. 


In the midportion of the model shown in Figure 4A, in relaxed condition, several elastic bands 


were reinforced by non-elastic strings, and the model was stretched, resulting in derangement of the central 
At the same time, some of the central “‘bronchi’”’ were more dilated than the peripheral ones, unim- 
B. Tracing of A, showing to better advantage the distortion and widening of 


ion. 
peded in their elastic suspension. 
the central bronchial rings. 


(1) If the area of consolidation is large, 
protecting the bronchi included within it 
from any pull and push, the caliber of the 
bronchi will not change. The parenchyma 
outside the solidified area may experience 
an increased stretching during deep inspira- 
tion. This, however, evenly spread over 
the remaining lung, will have no deleterious 
or lasting effect. 

(2) Small areas of non-stretchable par- 
enchyma are interposed between individual 
bronchi. They may, incidentally, be lo- 
cated in such a way that the balance of this 
suspensory apparatus is grossly disturbed 
locally. Uneven and probably increased 
stress is put on individual bronchi, causing 
them to dilate slightly. In Figure 5, with 
several elastic bands surrounding a few 
tings, reinforced by simple non-elastic 
strings, the model was stretched to inspir- 
atory position. The loss of expansibility 
between some of the rings caused distortion 
of the pattern locally and exaggerated the 
dilatation of those involved by this dis- 
turbance of their elastic suspension. This 
dilatation, however, is only slight in degree. 
Pneumonic consolidation of any etiology, 
tither in the form of a lobar or confluent 


pneumonia, or as patchy bronchopneu- 
monia, is a lesion which fits this theoretical 
analysis, making any further explanation 
superfluous. However, a similar effect 
may be produced by air-containing emphy- 
sematous pulmonary tissue. The emphy- 
sematous lung with its reduced ventilation 
is structurally less pliable, and its cushion- 
ing capacity isalsoimpaired. This is prob- 
ably why in evenly distributed emphysema 
there is generally slight and even dilatation 
of the bronchial tree, as in segment A of 
Figure 6. The neighboring segment of the 
same lower lobe shows incomplete pene- 
tration of the opaque oil into the peripheral 
bronchial branches and the larger bronchi 
are ectatic. The pulmonary tissue in seg- 
ment B is, at least partially, air-filled. 
The non-penetration of oil is apparently 
due to narrowing of the peripheral bronchi, 
possibly caused by swelling of the mucosa 
because of chronic bronchitis. This does 
not necessarily imply complete obstruc- 
tion. There may still be enough patency to 
permit some air to ooze into the emphy- 
sematous lobules, or air may reach them 
through interalveolar vents. Whatever 
the route may be, just enough air enters 





FELIx G. FLEISCHNE.. 


Fig. 6. Right lower lung field of a bronchogram in 
a patient with emphysema and basal bronchiectasis. 
In the anterolateral segment (A) the bronchi are gener- 
ally slightly dilated, regularly filled with opaque oil 
down tothe small branches. In the neighboring postero- 
lateral segment (B), there is marked dilatation of the 
bronchi, bronchiectasis, and the small branches, distal 
to the dilated bronchi, are not filled with oil (“leafless 
tree 


these lobules to keep them air-filled in a 
stationary fashion, without sufficient ven- 
tilatory exchange and without ventilatory 
distention and collapse, for plasticity de- 
pends upon the full patency of the air 
passages, provided the tissues are struc- 


turally intact. With the loss of ventila- 
tory change of volume, a good deal of the 
cushioning capacity of the pulmonary 
tissue is lost and the bronchi, surrounded 
by this relatively rigid emphysematous 
tissue, are dilated. 

The dilatory effect of rigidity of pul 
monary tissue, as analyzed above, is only 
slight. Moreover, for all practical pur 
poses it cannot be separated from the 
effect of an almost omnipresent atelectatic 
component. This leads to the discussion 
of the external traction of the bronchial 
wal] caused by atelectasis and fibrosis with 
shrinkage. 


Atelectasis, conceived originally as “jp. 
complete expansion,” the condition of the 
fetal and newborn lung, is now generajj, 
used as a synonym of pulmonary collapse 
Only obstructive atelectasis will be gop. 
sidered here; it is the condition which 
occurs whenever the passages between the 
respiratory parenchyma and the outsié 
atmosphere are obstructed. The air Within 
the alveolar sacs disappears mainly by 
absorption into the capillary blood and, tp 
a minor degree, probably also due to Moving 
mucous plugs propelled by ciliary action, 
Obstruction of a large bronchus as a cays 
of obstructive atelectasis is readily under. 
stood, though it represents a relatively 
uncommon occurrence in human disease 
Occlusion of small bronchi, however, occurs 
very often. Even under almost normal 
conditions, when the removal of the normal 
secretion is incomplete due to faulty 
breathing or prolonged bedrest, secretion 
may be retained and may temporarily plug 
a bronchus. Occlusion of small bronchi 
occurs more often under pathologic con- 
ditions. In infection of the respiratory 
tract the secretion is increased and is fre. 
quently more viscous than normal. The 
mucous membranes of bronchi and bron- 
chioles become swollen, the mucociliary 
defense mechanism is impaired, the cough 
reflex may be depressed. Moreover, if the 
air in the alveolar sacs beyond these occlu- 
sions has been resorbed or replaced by 
exudate, coughing becomes _ ineffective, 
because there is no air current to work asa 
flushing factor. High position or limited 
excursion of the diaphragm, pleuritic pain, 
splinting of the chest, and reflex inhibition 
of respiration further decrease the rate and 
cleansing effect of breathing and coughing. 
Tuberculosis and other chronic infections 
may produce partial stenosis of small 
bronchi by infiltration of the bronchial 
wall, by granulomata, scarring, or kinking 
of bronchi. All these factors lead more 
easily to retention of secretion in the 
dependent posterior and basal portions of 
the lung than in the upper ones, since the 
lower portions are normally cleared of 
secretion by breathing, coughing and ciliary 
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Collapsed 


primary Lobules (Acini) 
) b 


Fig. 7. 
iv: (From Robert Coope: 


Baltimore ). 


action. The upper portions of the lung as 
a whole, and of individual lobes and seg- 
ments, are drained chiefly by gravity; 
therefore, impairment of physiological 
functions does not usually interfere with 
the escape of secretion from these parts. 
The significance of these physiomechanical 
factors becomes evident if one compares, 
topographically, the ease or difficulty in 
getting rid of bronchial secretion for various 
individual localities in the lung with the 
frequency of bronchiectasis occurring there. 
It is apparent that the self-cleansing ca- 
pacity of the lung is disturbed by general or 
local impairment of ventilation resulting in 
retention of secretion and obstruction of 
small bronchi, so common with respiratory 
infections. Atelectasis thereby develops 
in the areas served by these bronchi. 

The way in which atelectasis is likely 
to dilate bronchi is best understood if we 
regard it not so much as a mass of airless 
lung, as seen in the pathologic specimen, 
but rather conceive of it dynamically, as a 
group of lobules or a lung segment in the 
process of collapsing because their air- 
supplying passages have been obstructed. 
Qn a microscopic level, this is illustrated 
by schematic drawings by Coope (9) re- 
produced as Figure 7. 

As th. emptied alveolar sacs and smaller 
bronchi collapse, the affected portion of 
lung contracts in volume. If the collaps 
ing portion is not larger than a lobar seg- 
ment, the adjacent aerated, resilient paren 
thyma may expana sufficiently to occupy 
the lost space. If the obstructed area is 
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Diagram to illustrate the dilating effect on the bronchioli of bronchial obstruction and multicentric 
Diseases of the Chest, E. & S. Livingstone, Edinburgh; 


Williams & Wilkins, 


larger or comprises even a whole lung, the 
mediastinum, diaphragm, and chest wall, 
both intercostal spaces and ribs will be 
pulled in by the contracting lung. All 
these spatial adjustments are readily seen 
roentgenologically and make possible the 
diagnosis of atelectasis. They also sig- 
nalize the increased tensile stress of the 
collapsing lung. This elastic hypertension 
has been measured directly by the intra- 
pleural pressure, which gives an accurate 
over-all picture of the elastic stretch of the 
intrathoracic structures beyond their rest- 
ing condition. In atelectasis, values of 
—70 to —75 mm. Hg have been found as 
compared with the normal of —4 to —6 
mm. These low pressure values indicate 
that the adjustment is not perfect; fur- 
thermore, they suggest that, because of the 
rigidity of the thoracic cage and other 
extrinsic mechanical obstacles, the collaps 
ing part of the lung cannot contract to its 
smallest size, leaving intrinsic areas of 
increased tensile stress. 

This intrinsic stress is partially com- 
pensated by another process. In post 
operative massive collapse or obstruction of 
a main bronchus by a foreign body, the 
lung does not fully collapse to the smallest 
volume that its tissue can possibly occupy, 
as in pneumothorax. While air is resorbed 
from the air sacs which are prevented from 
a full collapse by mechanical stretch from 
outside, tissue fluid is poured into them 
and the lung is drowned. Therefore, in 
most instances of obstructive atelectasis of 
are dealing with the 


larger sections, we 
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Fig. 8. Diagrammatic representation of an experi- 
ment illustrating the varying influence of atelectatic 
collapse on bronchi. A and B represent two sheets of 
dough with punched out holes. Allowed to dry, sheet 
A contracts concentrically and the holes in it become 
smaller (a). Prevented from shrinking by a rigid 
frame, sheet B retracts with consequent increase of the 
size of the holes (b). (From Fleischner: Am. J. 
Roentgenol. 46: 166-172, 1941). 


composite condition of atelectatic collapse 
and atelectatic engorgement. 


If larger portions of the lung become 


atelectatic due to obstruction of their 
larger bronchi, and if this collapse occurs 
rapidly en bloc, then a containing and pro- 
tective effect for the included structures 
against overstretching is usually operative, 
similar to that in lobar pneumonia. 

The situation changes if the obstructed 
area is prevented from sufficient collapse 
by mechanical obstacles outside or within 
it. They are: rigidity of the chest wall, 
including also a fixed mediastinum and 
diaphragm; lack of distensibility of the 
adjacent pulmonary segments or lobes, due 
to pre-existent disease; pleural adhesions, 
which prevent sliding of the collapsing or 
adjacent adjusting lobe along the chest 
wall; pre-existent disease, 7.e., fibrosis, in 
the obstructed area, providing a rigid 
scaffolding in it. Similar is the effect of 
insufficient out pouring of atelectatic edema. 
All these conditions are apt to cause locally 
increased elastic tension within the ob- 
structed area subject to atelectatic col 
lapse. ‘These conditions are illustrated by 
an experiment shown in Figure 8. 
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The locally operating stress js most 
marked if small collapsing areas are gj. 
seminated throughout the parenchyma, » 
distributed between bronchi as to Catise 
individual interbronchial segments of par. 
enchyma to shrink. This pull, transmitte 
locally and immediately to the adjacent 
bronchus from many sides, is often not 
readily compensated by expansion of ay 
adjacent lobe, because of the over. 
anchoring and normal rigidity of th 
affected lobe. Since the pull of force 
inspiration dilates bronchi under norm 
conditions, these factors, making for los 
distensibility and markedly increased tep. 
sile stress, are apt to dilate the bronchi 
even more. While normally the dilating 
stress, cushioned by resilient parenchyma 
alternates with relaxation during expira- 
tion, in these pathologic conditions of 
atelectasis the persistence of undimin. 
ished dilating stress has a cumulative 
effect in deforming the bronchi. 

The pattern of the interplay of thes 
known morphologic and mechanical factors 
becomes still more intricate through the 
addition of pathological changes unpredict- 
able in their detailed arrangement and 
mechanical consequences. 

How are these theoretical deductions 
borne out by the objective pathologic 
findings? A few historical landmarks may 
be mentioned. In the classical first de- 
scription of bronchiectasis in his Traié, 
Laennec (1819) described atelectasis of the 
interbronchial parenchyma. ‘The inter- 
mediate substance of the lung is flabby, 
void of air, evidently compressed and, in 
short, resembling in every respect the 
same substance when compressed toward 
the spine by an effusion of serous or purt- 
lent fluid into the pleural cavity.”” (Laet- 
nec knew about compression atelectasis 
but the mechanism of obstructive atelecta 
sis was not understood at that time.) As 
early as 1835 Reynaud (31) observed theoe- 
clusion of bronchial branches distal to bron 
chiectasis. For the first time it was cot 
ceived that block of some of the pulmonary 
tissue by obstruction of air-supplying bron- 
chioles leads to a bronchial dilatation in the 
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bronchi of the next higher order. Corri- 
gan (10) stated, in 1838, in his observations 
on pulmonary cirrhosis that consolidation 
and contraction of the pulmonary tissue 
recede the distention of bronchi. His 
description of cirrhosis corresponds to 
what is known today as chronic massive 
atelectasis. Rokitansky (33), in 1842, 
also recognized the occlusion of bronchial 
branches peripheral to bronchiectasis. He 
described the collapse of the respiratory 
parenchyma, and emphasized that collapse, 
contraction, and ultimate obliteration of 
the surrounding pulmonary parenchyma 
constitute the primary lesion, while bron- 
chial distention is the ensuing secondary 
stage. Heller (1885) connected bronchiec- 
tasis with fetal atelectasis in the newborn 
and in infancy (17). The observation of 
the association of bronchiectasis and ate- 
lectasis has been made by pathologists again 
and again and this association can be seen 
every day. These findings have been 
recorded but have been given little consid- 
eration up to the last few years. 

Four roentgen observations changed 
our conception of the pathology of bron- 
chiectasis. 

(1) The wide occurrence of obstructive 
atelectasis has been clinically recognized, 
from postoperative massive collapse to seg- 
mental and plate atelectasis. The diagno- 
sis of atelectasis is made roentgenologically 
in acute and chronic infection, in tuber- 
culosis with and without pneumothorax, 
in pleurisy, tumors, foreign-body aspira- 
tion, etc. 

(2) The coincidence of atelectasis and 
bronchiectasis has been recognized. Ans- 
pach (5), Andrus (4), Lander and David- 
son (23), and many others showed proof 
of the close temporal relation between the 
occurrence of atelectasis and the develop- 
ment of bronchiectasis demonstrated by 
bronchography. 

(3) The occurrence of bronchiectasis 
in the course of respiratory infection or 
bronchial obstruction accompanied by ate- 
lectasis and the return to normal width of 
the bronchi after re-aeration of the atelec- 
tatic area have been observed by means of 
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bronchography in many instances (Ochs- 
ner, 27; Lander and Davidson, 23; Jen- 
nings, 18; Wilson, 38; Fleischner, 14; 
Ogilvie, 28; Kay, 20). The potentially 
transient character of early bronchiectasis 
has become familiar particularly to pedia- 
tricians, Altmann and Engel (2), McNeil, 
Macgregor, and Alexander (26), Raia (30), 
and others. 

(4) In the normal bronchogram the oil 
penetrates as far as the smallest twigs of 
the bronchial tree—producing the picture of 
the “leafy tree.” But with bronchiectasis 
the smaller branches, distal to the dilated 
bronchi, are never filled with oil. We have 
called this the “‘leafless tree.’’ It should 
be remembered that the oil, while flowing 
into the larger bronchi by gravity, is pulled 
into the smaller bronchi by respiration. 
Thus non-filling of the peripheral branches 
indicates either obstruction or impaired 
ventilation of the parenchyma surrounding 
the dilated bronchus. In bronchiectasis, 
the picture of the “‘leafless tree’’ is seen 
without exception. 

Recent studies on early stages of bron- 
chiectasis in resected lobes have revealed 
pathologic findings confirming those clini- 
cal-roentgenologic observations. Atelec- 
tasis and, to a lesser degree, other changes 
have been found with great regularity in 
the neighborhood of bronchiectasis. Mal- 
lory (25) found atelectasis in 45 of 50 cases, 
in a few instances alone but more often 
associated with pneumonitis, fibrosis, or 
emphysema. In the remaining cases there 
was pneumonitis, fibrosis, or emphysema, 
either isolated or in various combinations. 
In none of his cases was bronchiectasis 
an isolated finding in an otherwise normal 
lung. In 9 cases there was atelectasis or 
pneumonitis or a combination of both, 
without fibrosis or other irreversible 
changes. Thus, these morphologic find- 
ings are consistent with potential rever 
sibility of the bronchial deformity. As 
organizing pneumonitis makes permanent 
the mechanical disturbance created by 
acute pneumonic infiltration, similarly fi 
brosis with shrinkage is analogous, in its 
mechanical effect, to atelectasis, transforme 
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ing the reversible atelectatic collapse into 
a permanent crippling condition. 
Summarizing this discussion on traction 
from outside, it has been shown that loss of 
extensibility of the parenchyma, occurring 
with patches of pneumonic consolidation or 
emphysema, if suitably distributed, causes 
an increased external dilating pull upon the 
bronchi by the loss of the normally well 
balanced cushioning effect of the resilient 
parenchyma. In atelectasis and fibrosis 
with shrinkage, an outward contractile 
strain is added to the rigidity, thus aug- 
menting the pathologic traction upon the 
bronchial wall. Impairment of normal 
ventilatory expansion and collapse are the 
basic mechanical disturbances, common to 
all those conditions. In the early stages 
of this disturbance, the dilating conditions 
are reversible and with their disappearance 
the dilated bronchi may return to their 
normal condition. This conception is in 
good agreement with roentgenologic ob- 
servations and pathologic-anatomical find- 
ings. The apparent variety of the mor- 


phologic findings, atelectasis, pneumonitis, 
emphysema, or fibrosis, should not blur 


the uniform basic pattern. It is their 
influence on the ventilatory play that 
makes them dilate the bronchi. Further- 
more, this conception of the causation of 
bronchial dilatation explains most, if not 
all, clinical and morphological features of 
bronchiectasis (Fleischner, 13). 

The knowledge of causation, present 
condition, and presumptive future devel- 
opment of a disease is a prerequisite to 
intelligent treatment. In hopelessly ad- 
vanced cases of bronchiectasis, or rather 
extensive suppurative pulmonary disease, 
the only ones accessible to clinical diagno- 
sis in former years, conservative treatment 
was discouraging. By lobectomy the dis- 
eased portion of the lung is removed. 
The remaining lobes or segments not only 
expand to fill the chest, thus accomplishing 
a good morphologic-mechanical adjust- 
ment, but they also maintain, in cases free 
of postoperative complications, their func- 
tion of ventilation and oxygenation to a 
high degree, as demonstrated by Kay, 
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Mead, and Hughes (20) by pre- and Post. 
operative bronchospirometry. Howeye 
Alexander (1) states that only half of all 
patients with bronchiectasis are suitable jg, 
operation, and according to Badger (@) 
who includes those with residual diseay 
after operation, it appears that about ty. 
thirds of all cases, with or without surgery, 
require medical supervision. : 
Medical treatment is palliative in so far 
as it cannot restore to normal the crippled 
bronchi and damaged lung. Its aim is ty 
combat the chronic recurrent infection of 
the bronchi and to prevent further involve. 
ment of the adajcent pulmonary paren. 
chyma. With better understanding of the 
pathology of bronchiectasis, the advent of 
chemotherapy, and the recognition of less 
advanced cases, planned conservative treat- 
ment is recording successes not anticipated 
only a few years ago. These conservative 
measures, according to the experience of 
Alexander (1), Barach et al. (7), Segal et al, 
(34), Bobrowitz et al. (8), and Badger (6), 
are effective mechanical drainage, 1.¢., de- 
pendent vertical postural drainage, occa- 
sionally supported by bronchoscopic drain- 
age; thinning of stagnant secretions by 
expectorants; exercises in breathing and 
coughing; use of bronchodilators, such as 
adrenalin or aminophylline, and of mucosal 
vasoconstrictors like neo-synephrine; com- 
bating of infection by chemotherapy; treat- 
ment of infection of nasal sinuses and 
mouth; measuresto improve general health. 
The true aim of treating bronchiectatic 
disease, however, is prevention of the 
crippling deformity of the bronchi. In 
fection generally precedes the develop- 
ment of bronchiectasis; atelectasis, # 
common in pulmonary infection, particu 
larly in children, is the immediate me- 
chanical factor causing bronchial dilatation. 
Lobar and lobular atelectasis lay the four- 
dation for the development of bronchial 
dilatation (Badger, 6). Therefore, infec- 
tion must be combated and residual atelec- 
tatic areas must be reventilated after 
any respiratory infection, especially ™ 
childhood. Roentgenologic evidence 
persistent atelectasis even in small areas 
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should encourage the use of every measure, 
including bronchoscopic aspiration, to pre- 
yent the condition from becoming chronic. 
The more effective present-day treat- 
ment of respiratory infection and the rarer 
occurrence of pulmonary and pleural com- 
plications, the earlier recognition of such 
complications, as well as the prompt re- 
moval of aspirated foreign bodies and of 
bronchial tumors, will by themselves mark- 
edly reduce the occurrence of permanent 
gross bronchial deformity. Furthermore, 
it may be anticipated that the recurrent 
infections may be successfully prevented 
or controlled by conservative means. 
There is no doubt, however, that severe 
chronic suppurative disease due to exten- 
sive bronchopulmonary damage will re- 
quire surgical removal of the involved 
parts, though the number of these instances 
may become much smaller in the future. 


CONCLUSION AND SUMMARY 


Roentgenology has proved the frequent 
occurrence of bronchiectasis, formerly re- 
garded a rare condition, and has enabled 
early diagnosis. It has encouraged and 
helped to make successful the surgical 
attack. In every individual case, the 
diagnosis is established by, and the indica- 
tion for surgery is partially based on, the 
detailed roentgenologic findings. 

Beyond this diagnostic service, roent- 
genology has been instrumental in chang- 
ing our concept of the pathology of bron- 
chiectasis. By recognition of the early 
stages by means of bronchography, and 
observation of the development of the 
disease over many years, the relation be- 
tween early respiratory infection and bron- 
chiectasis has come to be better under- 
stood. The importance of obstructive 
atelectasis and related conditions of local- 
ized impaired ventilation, as mechanical 
forces operative in the dilatation of bron- 
chi, has been recognized. Every broncho- 
gram illustrates this fact by revealing non- 
filling of the branches distal to the dilated 
bronchus, the so-called “‘leafless tree.” 
Return of dilated bronchi to normal width 
in early cases has been observed with sub 
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sidence of the parenchymatous changes 
which caused the mechanical disturbance. 


These observations, supported by the 
pathologist’s finding that the destruction 
of bronchial structures is not adequate in 
most cases to account for the bronchial 
dilatation, have disproved the generally 
accepted theory that such destructive 
changes are a prerequisite or first step in 
the dilatation of bronchi. 

Much confusion has been caused in the 
past by considering as bronchiectasis all 
types of suppurative cavities. Many of 
them are bronchopulmonary abscesses, 
not true bronchiectases, though clinically 
they may simulate inveterate bronchiec- 
tasis. 

It is to be hoped that therapeutic indica- 
tions, treatment, and especially prophy- 
laxis of bronchiectatic disease may be aided 
by better understanding of its pathogene- 


sis. 
330 Brookline Ave. 
Boston 15, Mass. 


REFERENCES 


1. ALEXANDER, J.: Roles of Medicine and Surgery 
in the Management of Bronchiectasis. Ann. Int. Med. 
21: 565-579, 1944. 

2. ALTMANN, A., AND ENGEL, S.: In Handbuch der 
R6éntgendiagnostik und -therapie im Kindesalter. 
Edited by St. Engel and Schall. Leipzig, Georg Thieme, 
1933. 

3. AnpRAL, G.: A Treatise on Pathological Anat- 
omy. Translated by R. Townsend and W. West 
New York, S. Wood & Son, 1832 

4. Anprus, P. M.: Bronchiectasis: Analysis of 
Its Causes. Am. Rev. Tuberc. 36: 46-81, 1937 

5. Anspacu, W. E.:  Bronchiectasis, Collapsed 
Lung, and the Triangular Basal Shadow in the Roent- 
genogram, and Their Interrelationship. Am. J]. Roent- 
genol. 41: 173-182, 1939. 

6. Bapcer, T. L.: Bronchiectasis: Treatment and 
Prevention. New England J. Med. 237: 937-941, 
Dec. 18, 1947. 

7. Baracnu, A. L., BT AL.: Inhalation of Penicillin 
Aerosol in Patients with Bronchial Asthma, Chronic 
Bronchitis, Bronchiectasis, and Lung Abscess Pre 
liminary Report. Ann. Int. Med. 22: 485-509, 1945. 

8. Borprowirz, |. D., Epirn, J. S., Bassin, S., AND 
Woo..ey, ].: Penicillin in Treatment of Bronchiectasis. 
Preliminary Report. New England J]. Med. 234: l4l 
147, Jan. 31, 1946 

». Coopr, R Diseases of the Chest 
Williams & Wilkins Co., 2nd ed., 1948 

10. Corrigan, D. J.: On Cirrhosis of the Lung 
Dublin J. M. Se. 13: 266-286, 1838 

11 Erxn, 1. H.: Pathology of Bronchiectasis. Arch 
Path. 15: 356-386, 193838 

12. Fustscuner, F. G.: Bronchiectasis und Ate 
lectasis. Wien. Arch. f. inn. Med. 30: 19, 19387 

13. FieiscHner, F.G.: Pathogenesis of Bronchiec 
tasis. Am, Rev. Tubere. 42: 207-314, 1940 

14. Fieiscuner, F. G.: Reversible Bronchiectasis 
Am. ]. Roentgenol. 46: 166-172, 1941 


Baltimore, 





832 


15. GaAIRDNER, W. T.: On the Pathological States 
of the Lung Connected with Bronchitis and Bronchial 
Obstruction. Monthly J. M. Sc., London & Edinburgh 
13: 238, 1851. 

16. GLADNIKOFF, H.: 
An Unappreciated Broncho-Dilating 
med. Scandinav. 126: 411—427, 1946. 

17. Hevier, A.: Die Schicksale atelektatischer 
Lungenabschnitte. Deutsches f. klin. Med. 36: 189— 
196, 1884-85. 

18. JENNINGS, G. H.: Re-expansion of the Ate- 
lectatic Lower Lobe and Disappearance of Bronchiec- 
tasis. Brit. M. J. 2: 963-965, 1937. 

19. Kay, E. B.: Bronchiectasis Following Atypical 
Pneumonia. Arch. Int. Med. 75: 89-104, 1945. 

20. Kay, E. B., MEADE, R. H., JR., AND HUGHEs, 
F. A., Jr.: Surgical Treatment of Bronchiectasis. 
Ann. Int. Med. 26: 1—12, 1947. 

21. Kornsivum, K.: A Plea for the Prevention of 
Bronchiectasis. Am. J. Roentgenol. 51: 292-313, 
1944. 

22. LAENNEC, A.: 
Chest. Translated by John Forbes. 
Webster, 1823. 

23. LANDER, F. P. L., AND Davipson, M.: 
ogy of Bronchiectasis. Brit. J. Radiol. 11: 
1938. 

24. Lisa, J. R., AND ROSENBLATT, M. B.: Bron- 
chiectasis: Pathogenesis, Pathology, and Treatment. 
New York, Oxford University Press, 1943. 

25. Marrory, T. B.: Pathogenesis of Bronchiec- 
tasis. New England J. Med. 237: 795-798, Nov. 27, 
1947. 

26. McNer, C., Maccrecor, A. R., AND ALEX- 
ANDER, W. A.: Studies of Pneumonia in Childhood. 
Bronchiectasis and Fibrosis of the Lung. Arch. Dis. 
Childhood 4: 170-189, 1929. 


Genesis of Bronchiectasis: 
Force. Acta 


Treatise on the Diseases of the 
Philadelphia, J. 


Aetiol- 
65-89, 


Fe.rx G. FLEISCHNER 


December 194 


27. OcHSNER, A.: Unappreciated Cause of Chronic 
Bronchitis. J. A. M. A. 93: 188-190, July 20, 1929 

28. Ocmvie, A. G.: The Natural History of Bron 
chiectasis: Clinical, Roentgenologic and Pathologic 
Study. Arch. Int. Med. 68: 395-465, 1941. 

29. Perry, K. M. A., AND Kino, D. §,: 1 
chiectasis: Study of Prognosis Based on Follow-Up of 
400 Patients. Am. Rev. Tuberc. 41: 531-548, 1949 

30. Rata, A.:  Bronchiectasis in Children, with 
Special Reference to Prevention and Early Diagnosis 
Am. J. Dis. Child. 56: 852-882, 1938. 2 

31. ReyNnAup: Mem. Acad. roy. méd. de Paris 4: 
1835. 

32. Ropinson, W. L.: A Study of Bronchiectasis 
in Fifty Lobectomy Cases. Am. J. Path. 15; 63g 
1939. 

33. VON RoxkiTansky, C.: Handbuch der patho. 
logischen Anatomie. Wien, Braumiiller & Seidel, 1949 
Vol. 3. 

34. SeGAL, M. S., LEvInson, L., AND Miter, D.: 
Penicillin Inhalation Therapy in Respiratory Infec. 
tions. J. A. M. A. 134: 762-770, 1947. 

35. Srcarp, J. A., AND FORESTIER, J.: Methode 
génerale d’exploration radiologique par I’huile iodé 
Bull. et mém. Soc. méd. d. Hop. de Paris 46: 463-469, 
March 17, 1922. 

36. TANNENBERG, J., AND PINNER, M.: Atelectasis 
and Bronchiectasis. J. Thoracic Surg. 11: 571-616, 
1942. 

37. VircHow, R.: Bildung von Hohlen in der Lunge. 
Verhandl. d. phys. med. Gesellsch., Wurzburg 2; 24, 
1852. 

38. Wuison,R.: Tuberculous Atelectatic Bronchiec- 
tasis. J. Pediat. 14: 368-371, 1939. 

39. Dr Rrenzo, S.: Bronchial Dynamism. Radi- 
ology 53: 168-184, 1949. Also, Radiologic Exploration 
of the Bronchus, Springfield, Charles C Thomas, 1949. 


SUMARIO 


Patogenia de la Bronquiectasia: Aporte Roentgenoldgico 


La roentgenologia ha demostrado la fre- 
cuencia de la bronquiectasia y permitido 
el diagnésticotemprano. También ha alen- 
tado el ataque quirirgico y ayudado a su 
éxito. En cada caso, se establece el diagnés- 
tico por, y se basa parcialmente la indica- 
ci6n quirargicaen, los hallazgosradiolégicos. 

Aparte de ese servicio diagndéstico, la 
roentgenologia ha contribuido a modificar 
nuestro concepto de la patologia de la 
bronquiectasia. Mediante el reconocimien- 
to de las etapas tempranas por medio de 
la broncografia y la observacién del desen- 
volvimiento de la dolencia durante muchos 
afios, se ha ido comprendiendo mejor la 
relacién que existe entre la infeccién tem- 
prana del aparato respiratorio y la bron- 
quiectasia. Se ha reconocido igualmente 
la importancia de la atelectasia obstructora 
y de los estados afines de hipoventilaci6n 
localizada, como factores mecAnicos que 


intervienen en la dilataci6én de los bron- 
quios. Todos los broncogramas asi lo de- 
muestran al revelar la falta de henchimiento 
de las ramas distales al bronquio dilatado, o 
sea el llamado ‘Arbol deshojado.”’ En 
casos tempranos, se ha observado retorno 
de los bronquios dilatados a su ancho nor- 
mal al ceder las alteraciones parenquima- 
tosas que ocasionaron el trastorno me- 
canico. Estas observaciones, apoyadaspor 
los hallazgos del patélogo de que la des- 
truccién de los tejidos bronquiales no 
basta, en la mayor parte de los casos, para 
explicar la dilatacién bronquial, han refu- 
tado la teoria aceptada generalmente de 
que dichas alteraciones destructoras cons- 
tituyen un prerrequisito o primer tiempo 
en la dilatacién de los bronquios. 

En el pasado ha motivado mucha confu- 
sién la aceptaci6én, como bronquiectasia, de 
toda clase de cavidades supurantes, cuando 
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muchas de ellas son abscesos_ bronco- 
pulmonares y no verdadera bronquiectasia, 
aunque clinicamente pueden simular bron- 


quiectasia arraigada. 


Espérase que la mejor comprensi6n de la 
patogenia ayude en las indicaciones tera- 
péuticas, el tratamiento y en particular la 
profilaxis de la afecci6én bronquiectatica. 


DISCUSSION! 


LeRoy Sante, M.D. (St. Louis, Mo.): The 
pathogenesis of bronchiectasis is a subject to which 
many people have given much thought; volumes 
have been written on it. Dr. Fleischner’s presenta- 
tion seems to me a very worth-while contribution. 
My own impression of the pathogenesis of bron- 
chiectasis runs about like this, and I don’t think that 
it varies a great deal from Dr. Fleischner’s. 

First, the site of the primary involvement is in the 
smaller bronchial branches, the subdivisions beyond 
the point where cartilaginous rings support the 
bronchial tree, where the bronchiole must depend 
upon its muscular support for maintenance of the 
structure. 

Second, there must be associated infection, which 
affects first the bronchial mucosa. 

Third, the infection must perforate the bronchial 
mucosa, causing stripping of the adjacent mucosal 
layer and infiltrating into the peribronchial muscu- 
lar tissue, cutting it into segments and rendering 
proper function as a supportive mechanism im- 
possible. Stripping up of the mucosa likewise cuts 
the nerve supply and abolishes the cough reflex to 
this area. 


1 Dr. Fleischner’s paper was presented as a part of a 
Symposium, the other contributions to which appear in 
Radiology for October 1948. Some discussion of it is 
included there (Vol. 51, p. 495). 


Fourth, with loss of both tone and the cough re- 
flex, dilatation inevitably follows. Violent cough 
without natural support of the bronchial wall results 
in further dilatation. This takes away all suppor- 
tive framework from the area of the bronchus; the 
patient coughs and there is no protection against the 
increased interpulmonary pressure thus produced, 
so that the involved portion of the lung, in place of 
narrowing down and holding tight, can do nothing 
but dilate repeatedly with every cough, thus aggra- 
vating the situation. Later on, the process becomes 
chronic; re-establishment of the epithelium of the 
cavity occurs without any restoration of the other 
destroyed functions. 

Fifth, permanent occlusion of the finer lung struc- 
tures distal to this point results in atelectasis and 
localized fibrosis. The peripheral fields on either 
side, which are unaffected, show compensatory em- 
physema, which comes in and fills that area beyond 
the club-shaped alveolar dilatation, so that the club- 
shaped structures appear in the region where the 
finer bronchial divisions end, and not in the par- 
enchymal lesions; it is not a dilatation all the way 
down the line, not a dilatation down to the alveoli; 
it is the bronchial branch that is affected, and be- 
yond that atelectasis and fibrosis occur, with sub- 
sequent emphysema to either side. 

To my notion, that is the method by which the 
picture which we see is derived. 





Roentgen Findings in Sickle-Cell Anemia’ 


DAVID S. CARROLL, M.D., and JOHN W. EVANS, M.D. 
Memphis, Tenn. 


ICKLE-CELL ANEMIA, which is inherited 
S as a dominant mendelian characteristic, 
is found almost exclusively in Negroes, and 
is the most common primary blood dyscra- 
sia in Negro hospital patients. The sickle- 
cell trait, or the constitutional tendency of 
the bone marrow to produce elongated, 
semilunar erythrocytes, is found in 7.5 per 
cent of the Negrorace. This trait becomes 
of significance, however, only when the 
number of abnormal erythrocytes is great 
enough to cause clinicalsymptoms. It has 
been estimated that the ratio of sickle-cell 
anemia to sickle-cell trait is 1 to 40. 


PATHOLOGY 


The fundamental pathology of sickle- 
cell anemia is blood stasis, with congestion 
and thromboses. It is presumed that the 
elongation of the erythrocytes makes their 


passage through capillaries difficult, thus 


causing stagnation of blood. Widespread 
and severe blood stasis may occur, these 
episodes being reflected in the clinical 
course as crises. The elongated erythro- 
cytes are treated as abnormal cells and 
destroyed by the body, resulting in the 
production of an hemolytic anemia of vary- 
ing severity. 

The general pathology of sickle-cell 
anemia is well illustrated by the changes 
which occur in the spleen. In the early 
stages, changes are referable to organic 
congestion with elongated red cells and the 
lysis of these cells by the reticulo-endothe- 
lial system. During acute exacerbations 
the spleen is enlarged and purplish-red in 
color. The trabeculae and malpighian 
follicles are not prominent, but the par- 
enchyma is dark red and velvety. Peri- 
vascular hemorrhages are common. Later 
there is progressive organization of these 


1 From the Department of Radiology, University of Tennessee College of Medicine, Memphis, Tenn. 


hemorrhages and of the multiple areas of 
infarction. With contraction of the newly 
formed fibrous tissue, the spleen becomes 
smaller and harder and quite nodular 
Eventually it shrinks to an atrophic nodule 
weighing only a few grams. 

The changes in the bone are just as re. 
markable as those in the spleen. Conges- 
tion of the bone marrow occurs early, and 
areas of hemorrhage are common. As the 
anemia progresses, the bone marrow be. 
comes very hyperplastic. This hyperplas- 
tic marrow is not confined to the medul- 
lary cavity but extends into the haversian 
canals as well, giving the bone a honey- 
combed appearance. Later, as the result 
of congestion and thrombosis, necrosis, 
hyalinization, fibrosis, abnormal calcifica- 
tion, and new bone formation occur. The 
bones with their hyperplastic marrow 
have considerably less structural strength 
than normally, with the result that com- 
pression deformities appear, such as bi- 
concave deformity of the vertebrae and 
coxa plana. 

Any of the organs of the body may be 
involved in sickle-cell anemia, the changes 
being congestion, thrombosis, and replace- 
ment fibrosis. 


SYMPTOMATOLOGY 

The basis for this report is a series of 49 
cases of active sickle-cell anemia in which 
radiographic studies were made in the Uni- 
versity of Tennessee Department of Radi- 
ology. Of the 49 patients, 31 were male 
and 18 female; all were Negroes. It is 
interesting to note that the greater per- 
centage of cases occurred before the age of 
thirty, the incidence in each of the first three 
decades being about the same. The figures 
are as follows: 


Pre- 


sented at the Thirty-fourth Annual Meeting of the Radiological Society of North America, San Francisco, Calif., 


Dec. 5-10, 1948. 
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96-30 years. . 
31-35 years..... 
36-40 years. . . 
41-50 years 
51-55 years. 


8 cases 
8 cases 
1 case 

1 case 

0 

2 cases 


The symptomatology of sickle-cell ane- 
mia is extremely varied. The most com- 
mon course is one of repeated attacks of 
bone and joint pain, fever, and leukocy- 
tosis. Since the heart is usually enlarged 
and since cardiac murmurs are usually 
present, the disease simulates rheumatic 
heart disease to a remarkable degree. 
Another symptom which may cause diffi- 
culty in differential diagnosis is abdominal 
pain. This, with the associated findings of 
fever and leukocytosis, may suggest ap- 
pendicitis, ruptured peptic ulcer, chole- 
lithiasis, or urinary calculus. Other cases 
may present the history and findings of 
congestive heart failure. The central ner- 
vous system may be involved, and in such 
cases headache, paresis, paralysis, or con- 
vulsions may be the chief complaint. In 
children the disease not infrequently mas- 
querades as osteomyelitis. The pain may 
be limited to one bone, and in the presence 
of fever and leukocytosis the differential 
diagnosis may be very difficult. In still 
other patients, chronic leg ulcers may be 
the chief symptom. We have seen many 
patients in whom backache was extremely 
severe. 

The various symptoms and signs found 
in our series of cases were as follows: 


34 cases 
31 cases 
19 cases 
16 cases 
12 cases 
11 cases 
11 cases 
11 cases 

4 cases 


Pain in bones and joints............ 
ee 

Jaundice 

Abdominal pain 
a care sai Saga keereain 
Leg ulcers 

Cardiac insufficiency 

Headache 

Convulsions 


2 cases 


The severity of the anemia in the dif- 
lerent cases was: 


PTCA 3 


Fig. 1. Thinning of cortex and prominent trabeculation 
in sickle-cell anemia. 


Below 1,000,000.......... 
1,000,000 to 1,500,000 ae 
1,500,000 to 2,000,000.............. 8 cases 
3 
7 


l case 
5 


cases 
2,000,000 to 2,500,000.............. cases 
2,500,000 to 3,000,000. .........cc00. 
3,000,000 to 3,500,000.............. 9 cases 
3,500,000 to 4,000,000 Feb 6 cases 


cases 


ROENTGEN FINDINGS 

Changes occurring in the bones of the 
extremities have received more attention in 
the past than any of the other roentgen 
manifestations. In children, the long 
bones may show widening of the medullary 
cavity, thinning of the cortex, increase in 
calcium content, and prominent trabecu- 
lation (Fig. 1). 

Periosteal elevation was found in 3 
cases. The first case (Fig. 2) was that of a 
seven-year-old child whose complaints were 
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fever and periodic attacks of bone and 
joint pain. The second patient (Fig. 3), 
aged three years, complained of pain in the 
left arm and leg and fever of four days dur- 
ation. X-ray studies revealed periosteal 
elevation involving the left humerus, tibia, 
and fibula. The child was moderately 
anemic, with a red blood count of 2,490,000, 
and the sickling preparation was markedly 
positive. The changes described were at- 


contour, due to periosteal elevation, and q 
few small areas of bone destruction were 
noted. Laboratory studies showed a mii 
anemia and marked sickling of the erythro. 
cytes. With no therapy, the swelling and 
pain disappeared in about a week, ang 
recheck x-rays at the end of a month were 
negative. 

In late childhood and in adults, the bone 
involvement may change in some regions 


Periosteal elevation in sickle-cell anemia in a child of seven. 
Periosteal elevation in sickle-cell anemia in a three-year-old child. 


tributed to sickle-cell anemia and there 
was complete recovery from the crisis in 
about ten days. An interesting and un- 
usual manifestation was seen in a nine 
month-old boy who was admitted with a 
fever of 102° and painful swelling of the 
left hand and foot. On x-ray examina- 
tion, the right first metacarpal, the left 
first, second, fourth, and fifth metacarpals, 
and the left third and fourth metatarsals 
were found to be involved (Fig. 4). The 
involved bones were quite rectangular in 


from marrow hyperplasia and congestion 
to thrombosis and its subsequent fibrous 
tissue replacement. In such cases, ome 
may find sclerosis and cortical thickening 
at the expense of the medullary cavity. 
This may occur in any bone, but is more 
common in the tibia and fibula, particularly 
in the presence of chronic leg ulcer. Some 
of the bones may show patchy irregularities 
in density and alteration in the pattern of 
bone architecture (Fig. 5). One patient, 
a thirty-five-year-old colored male, who 
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Fig. 5. 


Fig. 6. 


Periosteal proliferation with small areas of destruction in metacarpals in a case 
of sickle-cell anemia. 





bone architecture, a late finding in sickle-cell anemia 


Cortical thickening and alteration in 
Sclerosis and fragmentation attributed to aseptic necrosis, a combination of sickle-cell anemia 
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to result, since the bones are so much softe 
than normal, we have seen only two cage 
with mild deformity as a result of loss of 
structural strength in the long bone 
Both of these cases showed some flattening 
of the femoral heads and shortening of the 
femoral necks, with mild coxa plana. 


The skull may show very interesting 
roentgen findings in cases of sickle-celj 
anemia. The most usual of these js 
osteoporosis, with accentuation and widen. 
ing of the diploic spaces (Fig. 7). The 
second most common finding is thickening 
of the calvarium (Fig. 8). This may occur 
in any region but is most frequent in the 
frontal area. A point to be noted is that 
changes in the skull are symmetrical, in- 
volving both sides to an equal degree. Per- 
pendicular striations, contrary to popular 
belief, are not common; they were found 


complained of pain and limitation of im only 4 of our cases (Fig. 9). When 
motion of the left hip since childhood, present, however, they present a very 
showed considerable fragmentation and dramatic appearance, the striations radi- 
marked sclerosis of the head of the femur, ating outwards from the inner table, with 
an appearance not unlike an early Charcot Father indistinct outer table. 
joint. The changes in this case were ap- If the vertebrae are removed at autopsy 
parently due to thrombosis with aseptic and sectioned, they can be cut with ease, 
necrosis, due to sickle-cell anemia (Fig. 6). due to the low calcium content. The cut 
Although one might expect deformities section is very friable and dark purplish- 


Fig. 7. Osteoporosis and accentuated diploe. 


Fig. 8. Thickening of the calvarium in sickle-cell anemia 
Fig. 9. Thickening of the calvarium and vertical striations 
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Fig. 10. 
Fig. 11. 


Biconcave deformity of vertebrae. 
Biconcave deformity of vertebrae and considerable destruction of the bodies of the 9th 


and 10th thoracic vertebrae, a rare finding in sickle-cell anemia. 


‘an 


Fig. 12. 
Fig. 13. 


Cardiac enlargement; osteoporosis and accentuated trabeculae in the mbs 
Pulmonary edema in a six-year-old colored boy with sickle-cell anemia 


Fig. 14. Pulmonary edema with sickle-cell anemia in a patient aged nineteen years (autopsy confirmation). 


red in color because of the hyperplastic 


marrow and congestion. X-ray studies of 
the spine and pelvis may present a very 
remarkable appearance, and we have found 
such studies to be most important in mak- 
ing a diagnosis of the disease by x-ray. 
The most common finding is osteoporosis 


and accentuation of the trabecular mark- 
ings. 

The hyperplastic marrow and loss of 
calcium in the vertebrae lead to decrease 
in the height of the vertebral bodies, 
which become flatter and somewhat wider 
than normal. The intervertebral spaces 
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Fig. 15. Case I: Biconcave deformity of vertebral 


are widened and bulge into the adjacent 
bone surfaces, giving the vertebral bodies 
a biconcave deformity (Fig. 10). True 
vertebral collapse was found in only one 
case. It has never before been reported in 
the literature. The patient was an eleven- 
year-old child in whom the diagnosis of 
sickle-cell anemia had not been suspected 
clinically prior to x-ray examination. De- 
struction of the bodies of the 9th and 10th 
thoracic vertebrae with collapse was found 
Fig. 11). Since there were many changes 
attributable to sickle-cell anemia, includ- 
ing marked biconcavity of the other verte 

brae, and since the tuberculin test was 
negative, it was assumed that the collapse 
was due to sickle-cell disease. The case is 
reported in detail later in this paper 
(Case IJ) 

Cardiac enlargement is one of the most 
constant observations in cases of sickle 
cel] anemia, but the degree of enlargement 
varies considerably. ‘Ihe cardiac contour 
is most frequently globular, with enlarge 
ment of both right and left sides. The 
pulmonary conus may be more prominent 
than normal in some cases. Unlike other 


forms of anemia, sickle-cell anemia js ex. 
tremely chronic, the patient frequently 
having a red blood count below 3,000,0m 
for many years. The heart changes may 
well represent an extreme adjustment of 
the cardiovascular system to anemia, aj. 
though blood stasis and thrombosis myst 
also play a réle (Fig. 12). 

The ribs, like the rest of the skeleton. 
may show changes due to sickle-cell ane. 
mia. The findings usually consist of osteo- 
porosis and accentuated trabecular mark. 
ings. Bone sclerosis is uncommon in the 
ribs, and was found in only one case in our 
series. 

A few cases of sickle-cell anemia with 
associated heart failure have had mild 
pulmonary congestion. Two patients had 
associated pulmonary tuberculosis. In 
two instances acute pulmonary edema has 
been found as a complication of a sickle- 
cell crisis. One of these cases was that of 
a six-year-old colored boy whose com- 
plaints were bone and joint pain, fever, 
and dyspnea. The red cell count was 
2,000,000, hemoglobin 6 gm., white cell 
count 23,100. The heart was moderately 
enlarged, and pulmonary edema was found, 
with small areas of increased density in 
both central lung zones, fading out toward 
the periphery (Fig. 13). These pulmonary 
findings cleared up in a few days. The 
other case of pulmonary edema was in a 
patient, nineteen years of age, who had 
been in perfect health until four days prior 
to admission. His complaints were cough, 
mild dyspnea, and mild substernal pain, 
but no fever. A chest roentgenogram 
showed innumerable poorly outlined con- 
fluent areas of increased density scattered 
throughout both lung fields (Fig. 14). 
These areas cleared up completely in three 
days. The patient remained well, how- 
ever, only about two weeks and was again 
admitted to the hospital, this time in coma. 
Relatives stated that he had been short of 
breath for a few hours before losing con- 
sciousness. A roentgenogram of the chest 
revealed massive bilateral pulmonary 
edema. At autopsy massive pulmonary 
hemorrhage and edema were found, the 
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alveolar spaces being filled with fluid and 


innumerable sickled red cells. 


DISCUSSION 

Although roentgenologic findings are 
spectacular in a few cases of sickle-cell 
anemia, they are absent in others, and 
there is a marked variation in their sever- 
ity. In 17 of the 37 cases in which x-ray 
examinations of the long bones were made, 
the findings were perfectly normal. There 


Fig. 16. Case II: 


were mild changes in 7 cases and moderate 
changes in 8. The findings were spectacu- 
lar in only 5 cases. The skull was thicker 
than normal in 15 of the 40 cases exam- 
ined, but the thickening was severe in only 
4instances. Roentgenograms of the spine 
were obtained on 39 patients, and although 
28 showed osteoporosis and increased 
trabeculation, only 17 showed biconcave 
deformity of the vertebrae, The bicon 
cavity was severe in only 7 cases, Of 30 
cases in which chest films were obtained, 


cardiac enlargement was found in 27 cases 


841 


mild in 12, moderate in 10, and severe 
in 5. 

There is very poor correlation between 
the presence or severity of roentgenologic 
findings and the severity or duration of the 
anemia. We have seen patients with a 
long-standing severe anemia and with 
marked clinical symptoms who have had 
no evidence of disease on x-ray examina- 
tion. On the other hand, there have been 
cases with few symptoms and only mild 


Osteoporosis and prominent trabeculae involving the pelvic 
bones and flattening of the 5th lumbar body 


anemia but with spectacular roentgen 
changes. One cannot predict from the 
severity of the disease or from the duration 
of symptoms just what the roentgenologic 
findings will be. In spite of the great 
variation of the pathologic process, it is 
possible to make a tentative diagnosis of 
sickle-cell anemia by x-ray examination in 
some cases in which the diagnosis has not 
been suspected climecally. The following 
two cases illustrate our reasons for believing 
that the roentgenologic diagnosis of sickle 
cell anemia is feasible and practical. 
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Fig. 17. Case I]: Thickened cortex and narrowing of 
the medullary cavity with considerable bone sclerosis. 


Case I: M. S., a 23-year-old colored male, came 
into the receiving ward complaining of severe pain 
in the left costovertebral area radiating around to the 
medial aspect of the left thigh. The onset of the 
pain was accompanied by nausea and vomiting. 
The patient had experienced other less severe at- 
tacks of pain in the lower lumbar spine for the past 
two or three weeks. The temperature was 100° and 
the pulse, respiration, and blood pressure were nor- 
A soft systolic murmur was heard over the 
The abdomen not tender 


mal] 
entire precordium. 
or rigid and no masses were felt 


was 
A clinical diagnosis of ureteral colic was made and 
X-ray examination abdomen was requested. 
All of the 


content 


bones showed marked decrease in calcium 
prominence of the tra 
biconcave deformity of 
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Fig. 18. Case II: Mild cardiac enlargement. 
Clusters of calcifications in left lung, very likely due to 
old pulmonary thromboses. 


matic pain in the bones and joints. The tempera- 
ture was 101.2°. Physical examination was nega- 
tive except for the neurological findings. There was 
moderate stiffness of the neck, back, and hamstrings. 
Deep reflexes in the right arm and both lower ex- 
tremities were absent. A lumbar puncture revealed 
a total white cour.* of 98 with 88 per cent lympho- 
cytes. The spinal fluid was blood-tinged. A diag- 
nosis of acute anterior poliomyelitis was made. 
Within ten days after admission, all motor func- 
tion had returned and the neurological examination 
was normal. It was noted, however, that the right 
leg was a little shorter than the left and that the 
patient walked with a slight limp. Osteochondritis 
of the femoral head was suspected, and an x-ray 
examination of the pelvis was requested. The roent- 
genogram of the pelvis revealed startling changes 
which altered the entire clinical picture. There was 
mild osteoporosis and the trabeculae of the pelvic 
bones were prominent. Flattening of the fifth lum- 
bar body with wide intervertebral space was noted 
There were some irregularity and flattening of the 
heads of both femurs. The shafts of the femurs 
showed marked thickening and sclerosis of the cor- 
tex, with a small medullary cavity (Fig. 16). Fur- 
ther x-ray studies were immediately made, and the 
thickening and sclerosis of the cortex of the femurs 
was shown to extend throughout most of the length 
of these bones (Fig. 17). Other long bones were 
relatively normal. Films of the thoracic and lum 
bar spine revealed marked biconcave deformity of 
all the vertebrae, with partial destruction and com 
pression of the bodies of T-9 and T-10 (Fig 11) 
The skull was negative. Examination of the chest 
mild enlargement There were 
clusters of small calcifications in the left midlung 
field and again in the left lower lung field (Fig. 1) 
tuberculin and histoplasmin  sensttivtty 
well 


showed cardiac 


ince the 


tests were negative, these calcifications may 
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have been due to old pulmonary thromboses. A 
radiologic diagnosis of sickle-cell anemia was made. 
Hematological studies were then carried out and 


sickle-cell disease with an anemia of 3,200,000 red 


blood cells was found. The neurological findings 
could well have been due to sickle-cell thromboses in 
the central nervous system. The final diagnosis was 


sickle-cell anemia. 
CONCLUSIONS 


1. Elongated, semilunar erythrocytes 
have difficulty in passing through capil- 
laries. Blood stasis, congestion, throm- 
bosis and replacement fibrosis are the re- 
sult. This constitutes the fundamental 
pathology of sickle-cell anemia. 

9. Since the symptomatology is so 
varied and complex, sickle-cell anemia may 
masquerade as many different diseases. 

3. The roentgenologic findings in sickle- 
cell anemia may be outlined as follows: 


A. Long bones 
1. Thinning of cortex and widening of 
medullary cavity 
Prominent trabeculation 
Thickening of the cortex with narrowing 
of the medullary cavity 
Periosteal elevation 
Bizarre bone architecture with replace- 
ment fibrosis 
Skull 
1. Osteoporosis and widening of the diploe 
2. Thickened skull, usually in localized 
areas 
3. Perpendicular striation 
Pelvis and spine 
1. Osteoporosis with accentuated trabecu- 
lation 
2. Biconcave vertebrae 
Chest 
1. Enlarged heart 
2. Osteoporosis and accentuated trabeculae 
of the ribs 
3. Pulmonary edema 
4. Pulmonary thromboses 


4. A definite diagnosis of sickle-cell 
anemia can be made from roentgenograms 
in only a few cases. They often make pos 
sible, however, a high index of suspicion 
and suggest that hematological studies be 
carried out. It has been demonstrated that 
the roentgenologic diagnosis of sickle-cell 
anemia is feasible and practical. 


John Gaston Hospital 
Memphis 3, Tenn. 
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SUMARIO 


Hallazgos Roentgenoldgicos en la Drepanocitemia 


Son bien pocos los casos de la drepano- 
citemia en que cabe hacer un diagndéstico 
preciso a base exclusiva de las radiografias, 
pero éstas pueden infundir sospechas pod- 
erosas y conducir a estudios hematoldégicos 
que establezcan la verdadera naturaleza de 
la enfermedad. 

Los hallazgos roentgenolégicos pueden 
resumirse asi: Enlos huesoslargos: Adel- 
gazamiento de la corteza y ensanche de 
la cavidad medular; trabeculacién pro- 
minente; espesamiento de la corteza con 
estrechez de la cavidad medular; elevacié6n 
periéstica; caprichosa arquitectura dsea 


con fibrosis de sustitucié6n. En el craneo: 
Osteopetrosis y ensanchamiento del diploe; 
espesamiento craneal, por lo general loca- 
lizado; estriacién perpendicular. En la 
pelvis y el raquis: Osteoporosis y trabecula- 
cién acentuada; vértebras bicéncavas. 
En el térax: WHipertrofia cardiaca; osteo- 
porosis y acentuacién de las trabéculas de 
las costillas; edema pulmonar; trombosis 
pulmonares. 

Al presentar los hallazgos en 49 casos, 
sefidlase que el diagnéstico roentgenolé- 
gico resulta factible y prdctico en la anemia 
por células falciformes. 
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J. Cash King (Memphis, Tenn.): Dr. Carroll 
very effectively set forth the numerous prob- 
lems in differential diagnosis that sickle-cell 
anemia presents to the roentgenologist. His 
presentation ol this subject before the Radiologi- 
cal Society 1s very timely. The importance of 
the problem in general hospitals where colored 
people are cared for is sufficient to warrant more 
consideration of the subject. There seems little 
doubt that many of the cases are misdiagnosed 
and treated and thus charged off as inadequate 
management of some other pathologic state. 

I thought it might be of some interest to show 
slides illustrating the deformity of the erythro- 
cytes which appears to be the basis for the lesions 
of sickle-cell anemia.' If one holds in mind the 
retardation in blood flow through the capillaries 
caused by these sickled cells, one can easily realize 
that thrombosis and embolic phenomena may 
occur in any part of the body and more readily 
recognize the tissue bed reactions that result. 
Next to syphilis, it would appear that sickle-cell 
anemia is the greatest mimicker of other diseases 
with which the roentgenologist has to contend. 

l appreciate the emphasis Dr. Carroll has placed 
upon the ways in which the roentgenologist has 
the opportunity to be the first to suspect the basic 
underlying pathology in the various crises which 
he has so well described. In sickle-cell anemia, 
the diagnosis is easy, once the condition is sus- 
pected. Consequently, the roentgenologist who 
forgets the disease is missing an opportunity to 
render a great service in the care of the colored 


has 


race. 


Clarence E. Hufford, M.D. (Toledo, Ohio): 
Once again we have been treated to a splendid 
exposition on another clinical condition in which 
roentgenology can offer valuable assistance in 
differentiating certain clinical findings and attain- 
ing a correct diagnosis. 

While sickle-cell anemia was first described as a 
clinical entity by Herrick in 1910, many years 
elapsed before the various skeletal changes char- 
acterizing the disease were described in the roent- 
gen literature. Isolated case reports drawing 
attention to certain roentgenologic features 
appeared from time to time, but Caffey’s review 
of the disease, published in 1947, was the first to 
emphasize the various roentgen findings. 

Dr. Carroll has today clearly set forth the diver- 
sified aspects of this strange disease based on 50 
cases—to me an astounding number—of active 
sickle-cell anemia, carefully studied clinically and 
radiographically. 





1 Slides shown at this point. 
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The limitation of the disease to the Negro race, 
or those of negroid extraction, and its low inci- 
dence, one in forty even in those with the sickle- 
cell trait, which is variously quoted as 6.5 to 
15 per cent of all negroid people, certainly readily 
explain the fact that few roentgenologists or 
clinicians have had the privilege of studying even 
one case. It is a rare disease. 

Its rarity, however, should make us more keen 
to appreciate its presence when confronted by the 
findings which Dr. Carroll has so clearly brought 
forth here today. I confess I have never recog- 
nized a case in my practice. 

To be able to point out roentgenologic evidence 
of the probability of a diagnosis of sickle-cell 
anemia when there is a question of rheumatic 
fever, or when a surgical procedure is imminent 
for an apparent acute abdominal condition, is 
certainly highly desirable. 

A word of warning may likewise be in order at 
this point. Though the roentgenologic evidence 
points to the diagnosis of sickle-cell anemia and 
the hematologic studies support it, the possibility 
of an acute appendicitis should not be lost sight of. 
Such was the case in one instance in our town this 
last year. The resident internists were able to 
differentiate the findings in just such a situation. 
The young Negro boy was operated on and a 
gangrenous appendix was found. 

I wish to thank Dr. Carroll for bringing us this 
splendid review of his work and hope that I may 
have the pleasure of recognizing this condition if 
ever it presents itself in my practice. 


Cesare Gianturco, M.D. (Urbana, Ill.): I 
would like to ask whether this condition is as 
prevalent in the North as it is in the South. 


Dr. Carroll (closing): Dr. Sosman has asked 
me to say something about the spleen in cases of 
sickle-cell anemia. An enlarged spleen is found 
rather frequently in children, and we have seen 
at least one case recently in which the spleen was 
extremely large. In late childhood and in adults, 
the spleen is usually not palpable. The pathologic 
process in the spleen, which consists of recurrent 
thromboses leading to fibrous tissue replacement 
results in eventual shrinking of the organ to a 
small atrophic nodule. As Dr. Diggs at our 
university has pointed out, a victim of sickle-cell 
anemia, if left alone, will eventually splenectomize 
himself. 

As for Dr. Gianturco’s question, the geographi 
cal area has nothing to do with the incidence of 
the disease. The frequency with which sickle 
cell anemia is encountered depends entirely upon 
the number of Negroes in the population. 










Rapid Automatic Serialization of X-Ray Exposures by the 
Rapidograph, Utilizing Roll Film Nine and One-Half 
Inches Wide’ 


WENDELL G. SCOTT, M.D., and SHERWOOD MOORE, M.D. 
St. Louis, Mo. 


RIOR TO THE introduction of cardiovas- 

cular angiography in 1938 by Robb and 
Steinberg (1), there was little need for 
radiographic technics permitting rapid 
serialization of the x-ray exposures. In 
the radiographic demonstration of the 
cardiovascular system, we are dealing with 
a new and fast moving medium, namely, 
the flowing blood within the arteries, veins, 
and chambers of the heart. In the larger 
vessels and in the heart chambers the 
speed of the movement of the blood is 
much greater than in other structures or 
tissues of the body demonstrable by diag- 
nostic radiography. 

Consequently, the success of all cardio- 
vascular technics is dependent upon two 
basic factors: first, the speedy injection of 
an opaque chemical in such quantities that, 
even on dilution by the blood, its opacity 
remains sufficient to provide adequate 
contrast with the surrounding tissues; 
second, making the x-ray exposure at the 
instant the column or “‘bolus’’ of opaque 
substance completely fills the vessels or 
chambers of the heart. 

The injection problems have been reason- 
ably well solved by the use of large needles 
and syringes with a corresponding large 
opening in the nipple of the syringe, but 
to “‘catch’’ the opaque material at a par- 
ticular predetermined moment has proved 
more difficult. It is with this problem 
that the present paper is largely concerned. 

The first angiographic examinations were 
performed by having the patient stand 
before a conventional magnetic chest 
cassette changer, which was the only 
readily available equipment capable of 
taking two films in quick succession. Pa- 


tients who were to undergo these examing. 
tions usually were first subjected to tests to 
determine their circulation time, from 
which could be estimated the number of 
seconds required for the injected chemicaj 
to fill the right side of the heart and also 
the time required, in seconds, for the chemi- 
cal to appear in the left side of the heart 
and in the aorta. In this way the first 
exposure would be made at the moment 
the chemical was calculated as being in the 
right auricle, right ventricle, pulmonary 
conus, and pulmonary arteries. The cas- 
sette was then shifted in the changer and 
the second exposure made at the calculated 
time the chemical was filling the left auricle, 
left ventricle, and aorta. This system was 
frequently satisfactory, but in many in- 
stances the calculations were upset by 
sudden changes in the pulse rate, the 
presence of abnormal ‘‘shunts”’ or openings 
in the heart, by a ‘‘sticky”’ syringe resulting 
in a delayed injection, by a variation in the 
synchronization of exposure timing, and by 
the inability of some patients to co-operate 
in controlling their respiration. These 
sources of failure too frequently made 
necessary a second and sometimes even a 
third injection of the chemical in order to 
obtain complete visualization of the car- 
diopulmonary circulation. 

All these sources of failure were greatly 
emphasized when cardiovascular angio- 
graphic studies were undertaken on chil- 
dren and infants with congenital malforma- 
tions of the heart. A need existed for 
better radiographic means of visualizing 
these defects in the heart and great blood 
vessels, and new technics had to be devised 
if the little ones who needed it the most 


! From the Department of Radiology and the Mallinckrodt Institute of Radiology, Washington University 
School of Medicine, St. Louis, Mo. Presented at the Thirty-fourth Annual Meeting of the Radiological Society 
of North America, San Francisco, Calif., Dec. 5-10, 1948. 
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o be benefited. Consequently, at- 
tention was directed to developing equip- 
ment that could take a series of six, eight, 
ten, or twelve films in rapid sequence while 
the opaque chemical was circulating 
through the heart and great vessels. 
Among the first of such devices was a large 
wheel (2) on which x-ray cassettes were 
placed at the periphery. — The wheel could 
be rotated by hand to bring a cassette into 
position in front of the patient, stopped for 
the x-ray exposure, and then carried away 
as the wheel was revolved to bring the next 
cassette into position. 

About this same time, several box-like 
or magazine devices appeared, in which 
the cassettes were stacked on top of one 
another. As the top cassette was manu- 
ally pulled off after the exposure, the next 
cassette would be pushed up into position 
by springs in the bottom of the magazine. 
This type of equipment was ultimately 
refined into the present Sanchez-Perez (3) 
motor-driven unit. 

Another basic type of equipment was 
that using long tunnels in which a series of 
cassettes could be placed end to end and 
one cassette after another pushed manually 
into place for the x-ray exposure. This 
principle was resolved efficiently by Cooley 
(4) and associates, who operated it by a 
system using gravity and springs to bring 
the cassettes into position and to retire 
them. This equipment marked a forward 
step over the manually operated units. 

A different approach to the problem was 
the speed-up of the Fairchild photofluoro- 
graphic camera by Temple (5) and his 
group and its adaptation to cardioangio- 
graphic examinations, with the use of 
miniature 70-mm. roll film. This method 
ofiered interesting possibilities, since it 
provided a motor-driven mechanism, auto- 
matic exposure every second, correct film 
exposure by the Morgan-Hodges timer, and 
a continuous supply of film. Yet the 
procedure was limited by the restrictions 
inherent in all photofluorographic tech- 
nics, namely, the small size of the image, 
heavy exposure of the patient to radia- 
tion, and lack of a Potter-Bucky grid. 


were t 
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Another improvement in angiographic 
equipment was our construction of the 
tautograph (6-9), in which ten 11 X 14- 
inch cassettes were mechanically trans- 
ported into position from a magazine by a 
chain conveyor, stopped, exposed, and 
retired in succession. The x-ray exposures 
were synchronized with a _ self-cocking 
Potter-Bucky grid, and the whole equip- 
ment was fully automatized, so that in its 
operation only one technician pressed one 
button and, as long as the exposure switch 
was kept closed, x-ray films were exposed 
continuously at the rate of one per second. 
The tautograph thus possessed most of the 
advantages of the 70-mm. miniature roll 
film and, in addition, exposed large films 
with the added clarity obtained with a 
Potter-Bucky grid. 

At about this same time Sanchez-Perez 
(3), working with the Amco Engineering 
Company, had motorized and automatized 
his manual equipment by utilizing a revolv- 
ing chain drive with a small pin on the 
chain that would pick off an especially made 
cassette after the x-ray exposure to retire 
it and allow the next cassette to be pushed 
up into position from the magazine. It 
was capable of making exposures at several 
different speeds. While this unit has been 
quite satisfactory in many ways, it was 
limited to a total of six exposures or cas- 
settes at any one examination and did not 
utilize a synchronized Potter-Bucky grid. 
Duisenberg and co-workers (10) demon- 
strated their ingenious hand-cranked auto- 
matic cassette changer at about this time, 
and Taylor (11) described a motorized 
drum for the rapid exposure of eight 
cassettes. 

All of the instruments devised for the 
rapid changing of cassettes have in com- 
mon several disadvantages, that vary in 
degree depending upon the individual 
design. These include excessive noise and 
vibration, extreme bulk and size, lack of 
mobility or maneuverability, and difficulty 
in adaptation to all existing types of radio- 
graphic equipment. Of even more impor- 
tance is the fact that very few designs have 
been practical for production by the manu- 
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facturer of radiographic equipment. Fur- 
thermore, a faster rate of exposure, approxi- 
mately one every third of a second, was 
desirable in many instances, and this speed 
was beyond the cassette changers. 

To overcome these problems, one of us 
(Scott) began thinking in terms of em- 
ploying a continuous roll of large x-ray 
film, such as had been used by Jarre (12) 
in his ““Cin-Ex Camera’’ back in 1928. 
A special trip to Detroit had been made 
in 1935 to examine this. It was a com- 
pact and ingenious device and could 
accommodate roll film varying in width 
from 4 to 11 inches. It was capable of 
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In January 1948, Scott met with Mr 
C. E. Seibert of the Fairchild Camera Com, 
pany in New York, and they went Over 
these objectives. Mr. Seibert kindly fy. 
nished a war surplus magazine of their AS 
aerial camera and offered suggestions fo, 
its conversion. We made preliminary 
drawings for the alterations and additions 
and had Mr. R. H. Tontrup of St. Louis 
carry out the mechanical construction, 

Many interesting problems were pre. 
sented for solution in this undertaking 
For instance: x-ray film is coated with 


photosensitive emulsion on both sides and 
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Fig. 1. 


Diagram of cross section of rapidograph to show arrangement of intensifying 


screens and the path and direction of the film. 


making exposures at the rate of three every 
second, but was not synchronized with a 
Potter-Bucky grid. 

In 1945, Scott had seen a Fairchild aerial 
camera in operation at a Naval Air Sta- 
tion and, through proper channels, secured 
a magazine of this type to alter for ‘‘spot- 
film’’ work, when the war ended and put a 
stop to this undertaking. 

With this background, the answer to the 
problems of angiography seemed to lie in 
using large size x-ray roll film adapted to the 
magazine of the Fairchild aerial camera 
and altering this to run at a fast rate of 
exposure with all operations for advancing 
and stopping the film and making the x-ray 
exposure completely automatized and syn 
chronized with a Potter-Bucky grid to 
obtain films of the greatest contrast and 
clarity. 


has a stiff cellulose base to prevent curling 
so that it will lie flat. The standard photo- 
graphic film is coated only on one side and 
has a soft cellulose base that curls easily. 
The magazine was originally designed to 
handle the pliable photographic film, which 
was flattened and immobilized in the maga- 
zine by an air-suction system at the mo- 
ment of exposure. The x-ray film, however, 
was not only too stiff to be affected by this 
vacuum system, but, for our purpose, had 
to be exposed between two intensifying 
screens which could not be perforated for 
air holes. The problem was solved by 
removing the light slide at the top of the 
magazine and replacing it with a light-prool 
bakelite top, to the underside of which was 
cemented a front high-speed intensifying 
screen (Fig. 1). The back high-speed in- 
tensifying screen was cemented to the top 
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RAPID AUTOMATIC SERIALIZATION OF X-RAY EXPOSURES 


Fig. 2. 


A. Coupling disk through which magazine was originally powered. B. 
built into magazine and which connect with universal joint and drive shaft from motor. C. 
Cam for raising pressure plate-actuating lever assembly which pushes up the vacuum plate to 


assembly. D. 


maintain the film in firm contact between the intensifying screens during the exposure. 
Fiim-metering cam shaft. H. 
Vacuum control valve (not used kK. 


ingleverassembly. F. Film-windingassembly. G. 


|]. Film-metering cam assembly. J. 
L. Timing knob for closing micro-switch. 


of the vacuum back plate. This required 
considerable milling and changes in the 
width of the original slots for the light slide 
not only to allow sufficient clearance for 
the insertion of the intensifying screens, 
but also to permit the free passage of the 
film. The surface of the vacuum back 
plate was sprayed with lead to absorb 
X-tays that would otherwise pass through 
and expose the film on the take-up and 
supply spools. This arrangement and the 
direction and path of the film are shown 
in Figure 1. The vacuum back plate is 
raised and lowered by a cam which brings 
the screens into firm contact with the film 
during the exposure and releases them to 
permit it to pass through. 

The magazine was originally designed to 


Front view of rapidograph with template removed. 


New drive shaft and gear which were 
Winding gear shaft 


E. Pressure plate-actuat- 
Metering ratchet assembly 
Shaft and pawl assembly 


be powered through a coupling disk (A, 


Fig. 2). on the top surface. For radio- 
graphic purposes, however, it was neces- 
sary to place the Potter-Bucky grid as close 
to the top of the magazine as possible. 
Consequently, a new drive shaft and gear 
(B) had to be constructed on the front of 
the magazine in order that it could be con- 
nected toa motor. This gear meshes with 
the winding-gear assembly (C) to which 
was fitted a special cam (D). This cam 
raises the pressure plate-actuating lever 
assembly (E), which pushes the vacuum 
back plate and back intensifying screen 
up against the film and the front intensify 
ing screen to flatten the film and to main 
tain it in firm contact with the intensify 


ing screens during the exposure. ‘The cam 
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(D) exerts this pressure continuously for 
approximately one-third of the cycle. 
The spindle for the winding gear shaft 
assembly (C) was lengthened to project 
through the template, and a timing lever 
(L), also shown in Figures 3 and 4, secured 
to it for actuating a micro-switch (M.S.A., 
Fig. 4), which in turn energizes the Potter- 
Bucky grid. The film-metering cam as- 
sembly (I) and shaft (G) together with the 
metering ratchet assembly (H) and the 
film winding assembly (F) were unaltered. 
The vacuum system (J) was not utilized. 


Fig. 3. 

L. Timing knob for 
connecting with reducer-motor. 
Fig. 4. 


detached from drive shaft and motor complete. 
MC. Lightproof magazine cover. N. 


M. Counter with reset knob. 
ing knob. M.S.A. 
grid. B. New drive shaft. 

it from under side of table. 


These alterations of the magazine, to- 
gether with the increase in the rate of 
exposure to one every half second, necessi- 
tated enlarging the diameter of the take- 
up spool to 3.1/2 inches. Aluminum angle 
plates (AA, Fig. 4), were screwed to the top 
edges of the magazine at the two sides for 
cradling it under the Potter-Bucky grid 
on the underside of the radiographic table. 

The selection of the motor was not easy, 
as the type, power, size, speed, and com- 
bination of reduction gears had to be deter- 
mined with respect to obtaining an expo- 
sure rate of one every half second. At the 
time we were working on this problem, 
small motors were scarce and difficult to 
obtain. After trying several, we selected 
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Micro-switch assembly. 
AA. Aluminum angle plates secured to sides of magazine to support 
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the Bodine Speed Reducer Motor, 115 
volts, A.C., R.P.M. 1,725, horse power 
1/15, 60 cycle, continuous duty, with 
reducer output rating of R.P.M. 86 and, 
reduction ratio of 20 to 1 (See Figs. 5 ang 
6). This motor was firmly bolted to the 
underside of the radiographic table ang 
connected to the magazine by a trans 
mission shaft and universal joint. The 
magazine end of the transmission shaft Was 
splined so that it could be easily slipped 
into the newly constructed drive shaft (B) 
on the magazine. 


Front view of rapidograph with front plate template assembly in place. 
closing micro-switch. 


D.S. Drive shaft. U.J. Universal joint 


Front view of the first Fairchild magazine adapted for rapid serial radiography 


F.C.P. Front cover plate. L. Timing knob 
Magazine cover lock- 


O. Connection for energizing Potter-Bucky 


The next job was to devise a simple 


method for mounting the magazine. This 
was done by placing two strips of 1/8-inch 
aluminum, each 1 inch wide, under the top 
of the table, spaced the width of the maga- 
zine. These aluminum strips were 
equipped with small brass rollers, with just 
enough clearance to allow the aluminum 
angle plates on the top sides of the maga- 
zine to slide along. By this arrangement, 
the magazine could be quickly slid into 
place and easily disengaged from the motor, 
removed from the table, and taken to the 
dark room for loading or unloading. 

To obtain the greatest possible clarity 
and contrast, the operation of the magazine 
and the moment of x-ray exposure were 
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Fig. 5 


Close-up view of the rapidograph from the under side of the table, demonstrating the mounting of the 
reducer motor and drive shaft connection with the magazine. 
The lightproof cover has been removed to show the film on the take-up and supply spools. 


The side of the 


Liebel-Flarsheim high-speed self-cocking Potter-Bucky grid is on the right, with the electrical connections for 
synchronizing it with the magazine and the impulse timer on the control panel. 
TS. Take-up spool. S.S. Supply spool. P.B. Liebel-Flarsheim rapid self-cocking Potter-Bucky grid. 


synchronized through a Liebel-Flarsheim 
rapid self-cocking Potter-Bucky grid (Fig. 
5). In adapting such a highly efficient 
gid to this function, we were materially 
assisted by the kindness and efforts of 
Mr. Eugene Stober, who co-operated with 
us in sveeding up the recocking mechanism 
and in recentering the grid to cover the 
91/2 X 9 1/2-inch film surface. The 
timing knob (L, Fig. 4) closes a micro- 
switch (M.S.A.) which releases the Potter- 
Bucky grid at the moment the film is im- 
mobilized. As soon as the grid is in 
motion, it closes a conventional electrical 
contact which makes the x-ray exposure. 
The length of the exposure, usually 1/20 
of a second, is determined by the impulse 
timer on the control panel. Since the 
entire mechanism is fully integrated and 
automatized, one x-ray technician can 
press the conventional exposure button on 


Fig. 6. Side view of rapidograph with table tilted 20° 
to illustrate method of mounting equipment which is 
small, compact, removable, and operates with minimal 
vibration and noise 
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the control panel, and the magazine, the 
Potter-Bucky grid, and the x-ray exposures 
keep in continuous operation until the 
exposure button is released. Thus, for the 
first time it is possible to take a series of 
high-speed x-ray exposures (1/20 of a 
second), at the rate of two every second, 
with an efficient synchronized self-cocking 
Potter-Bucky grid, and operating continu- 
ously with safety up to forty exposures. 
All of this is accomplished with a minimum 
of noise and vibration. 





Fig. 7. 
has been removed to show the film in place 


The Fairchild roll-film cassette as viewed from below. 
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would have required a great increase in the 
engineering and production costs as wel] as 
in the packaging of the film. In this con- 
nection we would like to express our appre- 
ciation to Mr. George Struck of Eastman 
Kodak Company for his co-operation jy 
supplying us with the necessary film in the 
early stages of our work. It is now de. 
livered in 78-foot lengths on metal spools 
at a cost of approximately $27.00. Re. 
cently the duPont Company has also made 
this film available in similar units. The 


The lightproof cover 
Note the close coupling between the motor 


and the cassette to provide as small and compact unit as possible and to assist in mount 


ing to any type of radiographic equipment 


Furthermore, we had fulfilled two of our 
most important objectives: first, to de- 
velop a small, compact, integrated unit 
that could be easily adapted to any type of 
radiographic table, skull or sinus stand, 
hydraulic Potter-Bucky grid support, or 
even to a small separate table that could be 
brought up to the end of a diagnostic 
unit; second, to utilize as much of the 
existing equipment as possible in order to 
expedite manufacturing problems and to 
minimize the over-all This last 
objective explains why we have continued 


cost. 


to use and recommend this size magazine 
and film in preference to larger sizes, which 


individual exposures are identified by 
spelling out the patient’s name in lead 
letters that are placed in an aluminum 
holder, together with the x-ray number, 
date, and institution. This holder is then 
placed on the table top overlying the edge 
of the film strip so that these factors are 
printed directly on the film with each 
exposure. A sequence numbering device 
has not yet been Luilt into the magazine, 
but after the films are processed each ex- 
posure is numbered in sequence by a small 
hand-operated machine that perforates the 
consecutive numbers on the films. 

The strips of film are now processed by 
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RaPiIp AUTOMATIC SERIALIZATION OF X-Ray EXPOSURES 


Fig. 8. Left posterior position is frequently used for the investigation of the right side of the 
heart. 
This picture illustrates the technic used for angiocardiography. Patients of this age are given 


a little phenobarbital prior to the examination. 


The physician making the injection uses a 


special B-D syringe with a large opening in the nipple and as large a needle as can be inserted 
into the vein. The overlying skin is infiltrated with novocain and a small incision is made in it, 


through which the needle is inserted. 


The position and the exposure factors are checked by placing a 10 X 12-inch cassette with film 
in the magazine cradle and exposing it. The film is promptly processed and examined and neces 
sary corrections are carried out before the magazine is inserted and the injection made, and the 


roll film exposed. 


A protective heavy lead-rubber apron is usually fastened to the cross arms of the tube support 


and extends down to protect the physician making the injection from direct and scattered radia 
tion. It has been removed here in order not to obscure the demonstration of the equipment and 


the technic of injection 


manually placing them in a conventional 
j-gallon developing tank and moving the 
film about for the required number of 
seconds. It is then rinsed and dropped in 
the hypo tanks for clearing, and is then 
placed in the wash tanks, after which it is 
hung up to dry by securing one end to a 
rod placed on the ceiling. 

A Smith Automatic Film Developer 
Model 9.50-200 can be used for the auto- 
matic processing of longer rolls of film. 
This unit consists of three stainless steel 
tanks for the three solutions. The ex 
posed strip of film is fed on to one of two 
vertical spools and the opposite end of the 
roll film is then attached to a second verti 
‘alspool. An electric motor is placed on a 


bar that extends between the tops of the 
two vertical cylinders. This motor auto- 
matically revolves the take-up spool and 
winds up the film. The winding mechanism 
is then reversed and the film is rolled back 
onto the first spool. This motor-driven unit 
can be inserted into the developing tank 
and after the proper time lifted up and put 
into the tank with the rinsing solution and 
then into the tank with the hypo solution. 
While this equipment was designed to 
operate with single-emulsion film, it has 
been found satisfactory for use with the 
double-coated x-ray film. This equipment 
may be obtained from the Fairchild 
Camera Company. 

In viewing the cardiovascular angio 
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B 


Fig. 9. Cardiovascular angiogram made on the rapidograph. 

A. These ten exposures were made at 1/2 second intervals on a continuous strip of Eastman Blue Brand x-ray 
film 9 1/2 inches wide. For purposes of publication the strip of film has been cut in two and one placed beneath 
the other. 

B. Exposures 2, 4, and 6 of the above series are shown in greater detail to demonstrate the features of a case 
of tetralogy of Fallot in a year-old boy who had been cyanotic since birth, who had developed slowly, was physically 
retarded, and had to squat at intervals during mild exercise. 

2. The opaque chemical is filling a double vena cava and has entered the right auricle and ventricle. 

4. The opaque chemical has filled the aorta and pulmonary arteries simultaneously, indicating an over- 
riding of these two vessels on the outflow tract of the right ventricle. The arrows point to a stenosis of the 
pulmonary conus. A small amount of the chemical is beginning to enter the left ventricle through a high 
interventricular septal defect. 

6. The left ventricle is now quite opaque due to the entrance of more chemical. 


grams, it is necessary to study slight film can be viewed and the individual 
changes in density and to compare them exposures compared with the others. 

with those on the films made just before In our experience, by careful positioning 
and after the one that is under study. of the patient, it is possible to include an 
This can be done advantageously by con- adequate area of the heart and great vessels 
structing illuminators approximately 8 to for cardiovascular angiography, of the 
10 feet in length equipped with fluorescent skull for cerebral angiography, as well as 
tubes. In this way, the entire strip of various segments of the gastro-intestinal 
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RAPIp AUTOMATIC SERIALIZATION OF X-Ray EXPOSURES 


Fig. 10. Aortogram made on a 16-year old white student with a complete coarctation of the aorta 
In this technic, the needle is placed in the left common carotid artery and the opaque chemical is injected against 


the normal flow of blood to fill the aorta and its branches. 


circulation. 

tract, the kidney pelves, the bladder, and 
the uterus and fallopian tubes. To assist 
jn accurate positioning and as a check on 
the exposure factors, we have constructed 
a small metal tray that contains a 10 X 
12-inch cassette. The tray can be slipped 
in the position of the magazine under the 
table and exposed. The film is imme- 
diately developed and viewed for position 
and exposure factors. Such adjustments 
as are necessary can then be made prior 
to the injection and the exposure of the 
roll film. 

At this stage we went over our develop- 
ments and adaptations with Mr. C. E. 
Seibert and Mr. S. B. Blodgett of the Fair- 
child Camera and Instrument Company, 
who came to St. Louis to study this unit 
and who then brought out the present 
factory model (Fig. 7) with their mechani- 
cal refinements. Instead of a self-cocking 
Potter-Bucky grid they used a Liebel- 
Flarsheim wafer grid placed on the top of 
themagazine. The wafer grid was hooked 
up with the revolving coupling disk on the 
top of the magazine to give it almost a con- 
tinuous movement which largely eliminates 
the grid lines. While this arrangement is a 
distinct improvement over non-Bucky 
films, it lacks the efficient clean-up of a 
regular Potter-Bucky grid. Also, this type 
of motion is not at a uniform speed, which 
further detracts from the sharpness of the 
image. 

All the various types of examinations 
that we have done to date have been per- 
formed with the table in the horizontal 
position and we have not found it necessary 
to do even the cardiovascular angiograms 


Note the extremely well developed arterial collateral 


in the erect position. It is probably advis- 
able to mount the magazine on equipment 
that can be tilted into the vertical position 
in case future developments require it. 

In the beginning, our routine exposures 
for all examinations were made with 500 
ma., at 1/20 of a second, with the kilo- 
voltage ranging from 65 to 100. More 
recently we have preferred to maintain a 
high kilovoltage of 95, keep the time at 
1/20 of a second, and vary the milliam- 
perage downward, but seldom below 300. 
The usual 200-ma. radiographic unit does 
not have adequate capacity for use with 
the rapidograph using short exposure times 
and a Potter-Bucky grid. 

The choice of an opaque chemical for 
angiocardiography is limited to 70 per cent 
diodrast made by the Winthrop Chemical 
Company or 75 per cent neo-iopax made by 
the Schering Corporation. In our experi- 
ence both of these contrast media have 
proved satisfactory. For cerebral angi- 
ography we have used only 35 per cent or 
40.5 per cent diodrast or 35 per cent neo- 
iopax. Both companies have been very 
generous in supplying us with these chemi- 
cals, for which we are grateful. 

Future developments leading toward 
greater diagnostic accuracy and safety for 
tlre patients are in the direction of develop- 
ing cycling devices whereby a prearranged 
group of exposures can be set up on a 
control panel prior to the injection, inter- 
rupted for an interval, and continued at a 
slower or different rate. Our immediate 
energies are directed toward setting up two 
rapidographs at right angles to each other so 
that both the anteroposterior and lateral 
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Fig. 11. 


Cerebral angiogram made on the rapidograph after the injection of 7.5 c.c. of 30 per cent diodrast into 


the right internal carotid artery 
A. These eight films are all exposed at the rate of one every one-half second with an exposure time of 1/20 


of a second. 


B. Exposures 4 and 6 are reproduced in larger size to show the detail of congenital angioma with cirsoid and 
arteriovenous aneurysms of the right middle cerebral artery in a 45-year-old farmer who had a stroke six years 


earlier. Three years ago he developed a diplopia 


4. In this film the opaque chemical is just filling the major divisions of the internal cerebral artery and the 


angioma 


6. This film demonstrates the large arteriovenous aneurysms and the filling of the large venous vessels 


views of the heart or skull can be made si 
multaneously after one injection of an 


opaque chemical, in this way furnishing 


two series of films without incurring the 


hazard of multiple injections. 


SUMMARY 


|. The development of the rapido- 
graph provides the first fully automatized 
radiographic equipment for the rapid 
serialization of x-ray exposures on large 
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size roll film, 9 1/2 inches wide synchro- 
nized with a self-cocking Potter-Bucky grid. 

9. It has been designed as a compact 
integrated unit in order that it may be 
easily mounted on all types of existing 
radiographic tables, skull or sinus stands, 
individual hydraulic Potter-Bucky grid 
bases, or separately on a small mobile table. 

3. Much of the basic construction of 
the magazine of the Fairchild aerial camera 
was retained to minimize the engineering 
and manufacturing costs. 

4. The utilization of the roll film pro- 
vides a fast rate of exposure, a large number 
of exposures, and equipment small in size 
which operates with a minimum of noise 
and vibration. 

5. Rapid and continuous serialization of 
x-ray exposures is a distinct advantage in 
all angiographic procedures because: (a) 
it eliminates ‘“‘guesstimating’’ the moment 
at which an exposure must be made; (0) 
the series of films provides a means of 
checking the constancy of a questionable 
filling defect; (c) it provides a complete 
series of films, starting at the beginning of 
the injection of an opaque chemical and 
depicting its progress through a particular 
structure until it has disappeared. 

6. This technic of serialization with the 
rapidograph, in general, requires the use of 
smaller amounts of the opaque chemical 
because the “‘bolus’’ is followed on serial 
film and it is not necessary ‘‘to keep the 
vessels of a structure filled continuously” 
by a large injection in order to obtain one 
film at a predetermined instant. For the 
same reason, fewer multiple injections of 
opaque chemicals are necessary as the 
structures are more adequately visualized 
by continuous exposures on the roll film. 


SUMARIO 






7. The rapidograph has demonstrated 
the practicability of using large-size x-ray 
roli film for diagnostic radiographic pro- 
cedures. 


510 S. Kingshighway Blvd 
St. Louis 10, Mo. 
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Rapida y Automatica Serializacidn de las Exposiciones a los Rayos X por medio del Rapiddgrafo 


El “‘rapidégrafo,”’ descrito en este tra- 
bajo, facilita el primer aparato radiografico 
absolutamente automatico para la rApida 
senializacién de las exposiciones roent 
genolégicas en pelicula de rollo grande, de 


con Rollos de Pelicula de 23.75 Cm. de Ancho 





23.75 em. de ancho, sincronizado con una 


rejilla automatica de  Potter-Bucky 
Su diseho de unidad integrada compacta 
permite montarlo facilmente en toda clase 
de las presentes mesas radiograficas, sopor 
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tes para craneos o senos, bases separadas 
para rejillas hidraulicas de Potter-Bucky, 
0 aparte en una mesita. Utiliza una 
modificacién del portaplacas de la cAmara 
aérea de Fairchild, gran parte de cuya cons- 
truccién basica ha sido retenida. El 
empleo de pelicula en rollo permite una 
exposicién bastante rapida, muchas expo- 
siciones y un equipo pequefio que funcio- 
na con un minimo de ruido y vibracién. 
La rapida y continua serializacién de las 
exposiciones a los rayos X constituye una 
ventaja indudable en todo procedimiento 
radiografico, porque: (a) elimina las con- 


jeturas al calcular el momento en que debe 
hacerse la exposicién; (b) la serie de radio- 
grafias ofrece un medio de comprobar la 
constancia de un nicho problematico; (c) 
facilita una serie completa de radiografias 
desde el principio de la inyeccién de una 
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sustancia opaca y reproduce el paso de la 
misma por el 6rgano dado hasta que 
desaparece. 

Esta técnica serializada con el “rapidé- 
grafo” exige, en general, cantidades més 
pequefias del producto opaco porque y 
sigue observando el ‘‘bolo” en las radio. 
grafias seriadas, sin que se necesite “map. 
tener los vasos de un 6rgano continuamente 
llenos’’ con una inyeccién grande a fin de 
tomar una radiografia en un instante pre- 
determinado. Por la misma _ razé6n, se 
necesitan menos inyecciones de sustancias 
opacas, por visualizarse mas adecuada- 
mente los tejidos con continuas expo. 
siciones en la pelicula en rollo. 

El ‘‘rapidégrafo” ha demonstrado que es 
factible usar para los procedimientos radio- 
graficos de diagndéstico peliculas en rollo de 
tamafio grande. 
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Retrograde Aortography: Its Value in the Diagnosis of 
Coarctation of the Aorta by Means of a New Indirect Sign’ 
DR. RAUL PEREIRAS? and DR. AGUSTIN CASTELLANOS? 


pressure. In 1937, also, retrograde arteriog- 
raphy was performed by us on various 
occasions on the cadaver (1) with the ob- 
ject of obtaining angiocardiograms upon 
which an anatomic diagnosis of congenital 
heart disease might be based in cases in 
which autopsy was not available (Fig. 1). 
In the same year, while attempting angio- 
cardiography in a child, we mistook the 
femoral artery for the femoral vein, with 
the result that we obtained not an angio- 
cardiogram but a retrograde arteriogram 
of the external iliac, common iliac, abdom- 
inal aorta, and part of the thoracic aorta. 
In other words, the arterial system instead 
of the venous trunks was visualized. The 
patient suffered no apparent ill effects. 

In 1938, retrograde arteriography was 
accomplished by injection of the opaque 
medium into the left humeral artery, with 
resulting radiopacification of the aortic 
arch and all its branches. The child in 
whom the procedure was carried out 
showed no abnormal symptoms (Fig. 2B). 

Following these early successes, we made 
a study of the principles involved in retro- 
grade or counter-current aortography and 
in 1938 presented a film showing the 
method and technic before the Jornada 


dades mas Havana, Cuba 

porque Se 

las radio. ; a 

site “man. HE HISTORY OF retrograde arteriog- Pediatrica de Santa Clara (Cuba) (3). 

inuamente 2 pe and aortography dates back to Since 1939 the procedure has been repeat- 

le a fin de 1937, when one of the present authors edly performed in the Hospital Municipal 

tante pre. (Pereiras) was able to delineate the sub- de Infancia, Havana, sometimes in associa- 

TazOn, se clavian artery in the living subject by tion with angiocardiographic studies. A 

sustancias injection of a contrast substance into the further report on the technic, application, 

adecuada- axillary artery. The case wasreported the and results appeared in 1940 (4). 

aS expo. following year (2), demonstrating that the In the latter year Pedro L. Farifias, of 
radiopaque medium could be introduced Havana, published a paper in Mexico (5) 

do que es counter to the direction of the blood stream in which he described his technic for aortog- 

tos radio- providing it were injected under sufficient raphy by injection of a contrast material 


through a catheter introduced into the 
femoral artery. This was followed by a 
paper in English in 1941 (6). In 1941, 
also, Levy and Llambés (7) presented a 
report on retrograde abdominal arteriog- 
raphy, utilizing the catheter technic. 
In 1946 Farifias (8S) abandoned his earlier 
method, discarded the catheter, and defi- 
nitely adopted the retrograde technic of 
Castellanos and Pereiras, which he has con- 
tinued to use. 

Meantime, in 1942, we (9) had reported 
a case of coarctation of the aorta (Fig. 3) 
in an infant diagnosed during life by retro- 
grade aortography, and Barclay and his 
associates of England (10) had visualized 
the aortic arch and patent ductus arterio- 
sus in the sheep fetus by retrograde aortog- 
raphy by way of the femoral artery. 

More recently (1946) we have descnbed 
a new indirect sign pathognomonic of 
coarctation of the aorta demonstrable by 
retrograde aortography (12). It is that 
sign with which this paper is chiefly con- 
cerned (Fig. 4). 

From a practical point of view, counter 
current or retrograde aortography has 
two purposes: 

(1) In some cases it demonstrates clearly 


' Presented at the Thirty-fourth Annual Meeting of the Radiological Society of North America, San Francisco, 


Calif., Dec. 5-10, 1948. 
* Chief Radiologist at Children’s Hospital, Havana 


* Assistant Professor of Pediatrics, Havana University. 
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Fig. 1. A and B. Experimental retrograde aortography in a cadaver. The passage of the opaque material 
is demonstrated from the aorta to the pulmonary artery and its branches by way of a patent ductus 
C. Anatomical specimen. Note the patency of the ductus arteriosus and slight coarctation. The direction 
of the flow of the medium is indicated by arrows 
D. Experimental retrograde aortography in a cadaver by way of the left carotid artery. The left auricle, pulmo 
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nary veins, and branches are shown (levoangiocardiogram (This postmortem study was published in 193 
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ig.2. A. Retrograde aortography in a normal child, by way of the right axillary artery. The injected solution 


cannot advance up to the aorta and appears in the right carotid 
Superior or thoracic retrograde aortography in a normal infant. Injection done through the left side. No 
opaque medium found in the pulmonary artery. Notice the thoracic aorta 
Agenesis of the lung in a child three days old. Retrograde aortography by way of the right humeral artery 
with a small amount of opaque medium. The ductus is still patent 
Thoracic retrograde aortography in a normal fourteen-year-old child: anteroposterior view. No radiopaque 
medium within the pulmonary artery. Notice the white arrows 








Fig. 3. A. Right humeral artery aortography. Subclavian and right primitive carotid arteries issue directly 
from the aorta. Intense aortic coarctation. 

B. Left humeral aortography. Innominate artery to the left (contraposition). Aortic isthmus stenosis, 
No passage of contrast medium at the crosie 








Fig. 4. In A, which is an enlargement of zone B, the intercostal arteries are seen forming loops at the erosion 
zones (Roesler’s sign Injection through left humeral artery. Great dilatation of collateral arteries, indirect sign 
of coarctation of the aorta. The patient was a child of eleven years 
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Fig. 5. A. Patent ductus arteriosus in six-year-old child. The radiopaque medium is introduced into the 
branches of the pulmonary artery, the larger quantity being found on the left side 
B. Patent ductus arteriosus in a six-month-old infant. The radiopaque medium passes from the axill 
the pulmonary branches. Greater contrast on the right 


iry to 


the thoracic aorta and the aortic arch and_ the aorta, so that the opaque substance, 
its emerging vessels (see Fig. 2). being injected quickly and with enough 
(2) In other cases the abdominal arch pressure, will enter the aortic lumen, even 
and its branches are delineated, including against the blood flow. 
rosion collaterals and the ending of the vessels. 


t sign THORACIC RETROGRADE AORTOGRAPHY IN 


COARCTATION OF THE AORTA 


In either case the method consists in 
placing a trocar of adequate caliber in a 
large artery, with its point directed toward Visualization of the aorta can be obtained 
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Retrograde aortography; injection through 
the right carotid. Patient operated upon six months 
previously for tetralogy of Fallot (Taussig-Blalock 
operation). Note narrow lumen of subclavian-pul- 
monary anastomosis. (Case of Dr. Nufiez Nufiez.) 


Fig. 6. 


in a ‘‘levoangiocardiogram”’ (11), that is to 
say by injecting a contrast substance 
through a peripheral vein and waiting long 
enough for passage of the medium through 
the pulmonary circulation, its return to the 
cardiac chambers, passage through the left 
auricle and ventricle, and entrance into the 


aorta and its branches. Since, however, 
the levocardiogram gives less contrast than 
a dextrocardiogram and is thus less satis- 
factory for study of the structural details of 
the great vessels, considerable effort has 
been expended on direct opacification of 
the aorta both by transthoracic and ab- 
dominal puncture and by the retrograde 
method. The remarks that follow have 
reference only to direct aortography and 
do not concern levoangiocardiography. 
Direct Sign: Total radiopacification of 
the aortic arch and its great vessels can be 
obtained, in aortic coarctation, by making 
the injection through one of the carotids, 
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preferably the right, which is more ade. 
quate. The procedure can be done x 
any age, always under anesthesia, and after 
exposure of the artery (Fig. 6). If the 
child is under one year of age, the injection 
can be done either through the right or Jef 
axillary or humeral artery, but always after 
exposure of the chosen vessel. In older 
children, injection through the left axillary 
or humeral artery will give only the “ingj. 
rect sign’’ (see below), because no matter 
how great the pressure under which the 
medium is injected, it cannot overcome 
the pressure within the vessel, to reach the 
arch, unless special devices for injecting 
are used, a practice which we have never 
followed (see Figs. 2 and 3). 

Thus, in some cases, with proper technic, 
total contrast of the thoracic aorta can be 
obtained, and we can see clearly a narrow- 
ing of the lumen at the level of the coare- 
tation. The anteroposterior view is not 
adequate for this purpose; oblique views 
must be taken (see Fig. 3). 

Indirect Sign (Pereiras): The radio- 
graphic image which we. have called the 
indirect sign is dependent upon the collat- 
eral circulation in cases of coarctation. 
The internal mammary artery, a branch 
of the subclavian, becomes extraordinarily 
dilated; it is then an important path for 
the vascularization of the lower extremities. 
The superior and posterior scapular arteries 
join the inferior scapular to give a good 
blood supply to the intercostal arteries. 
The external mammary artery, a branch 
of the axillary, also becomes quite large, 
and then anastomoses with an intercostal 
artery, a branch of the internal mammary 
or thoracic aorta. 

As a result of these circumstances, when 
the injection is done through the left 
humeral, the contrast solution easily 
reaches the axillary artery and, in some 
cases, even the subclavian, near the aortic 
arch. In this way it enters the external 
mammary, which is seen giving rise to 
branches of larger caliber, among which 
the lower intercostals are outstanding 
(especially the 6th, 7th, and 8th, which 
end at the left internal mammary, to follow 
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RETROGRADE 


Fig. 7. A. 
artery. 


artery 


a course down to the lower extremities). 
These intercostals, at the inferior margin 
of the ribs, form notches or ‘“‘loops,”’ 
which are responsible for the erosion of the 
ribs (Roesler’s sign) (Fig. 4). 

As this type of collateral circulation is 
seen only in coarctation of the aorta, we re- 
gard it as pathognomonic of that anomaly 
and have previously so described it. 

It must be borne in mind that benign 
and malignant tumors may compress the 
aorta, giving rise to a similar circulation, 
but it is quite probable that a collateral 
circulation so intense and so _ typical 
could only exist in congenital anomalies 
which produce stenosis of the aortic isth- 
mus (coarctation). (See Fig. 4.) 


CONCLUSIONS 


Retrograde aortography was introduced 


Abdominal retrograde aortography in patient with Wilms’ tumor. 
Normal right vascular pedicle 


B. Abdominal retrograde aortography in a normal case. 
Note finely detailed renal circulation; also aorta and iliac arteries. 


AORTOGRAPHY 


Injection by way of femoral 
Left pedicle lowered and compressed. 
Anteroposterior view. Injection by way of femoral 


by the authors in 1937. It includes 
superior or thoracic retrograde aortography, 
in which the contrast medium is introduced 
through one of the vessels of the aortic 
arch, and inferior or abdominal retrograde 
aortography, when the injection is made, 
counter to the blood current, in the femoral 
artery (Fig. 7). 

The procedure is practically innocuous 
and provides definite radiological informa 
tion. 

In cases of coarctation of the aorta, an 
indirect sign is obtained by the injection 
of the contrast medium through a trocar 
placed in the left humeral artery. As the 
result of this procedure, the collateral 
circulation of the axillary and subclavian 
arteries is visualized, giving a pathogno- 
monic sign of coarctation, since only in 
this anomaly is such a typical and so inten 
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SUMARIO 


Aortografia Retrdgrada: Su Valor en el Diagndstico de la Coartacién de la Aorta por Medio 
de un Nuevo Signo Indirecto 


La aortografia retrégrada fue introducida En los casos de coartaci6én de la aorta, se 
por los AA. en 1937, comprendiendo: la obtiene un signo indirecto inyectando el 
aortografia retr6égrada superior o toracica, medio de contraste a través de un trécar 
en la que se introduce el medio de contraste colocado en la arteria humeral izquierda. 
por uno de los vasos del cayado de laaorta, Debido a este procedimiento, se visualiza 
y la aortografia retrégrada inferior o la circulacién colateral de las arterias axi- 
abdominal, en la que se hace la inyeccién lar y subclavia, ofreciendo asi un signo 
en la arteria femoral, en oposicién a la patognomdénico de coartacién, pues sdlo 
corriente sanguinea. El procedimiento es en esa anomalia se observa una circulacién 
practicamente inocuo y aporta informacién suplementaria tan tipica y tan desarro- 
radiolégica bien definida. llada. 


DISCUSSION 


(Papers by Scott and Moore and by Pereiras) 


Earl R. Miller, M.D. (San Francisco, Calif.): patients in his own hospital, and if he studies the 
It is a pleasure to have the opportunity to discuss _ charts of the children or the adults who ultimately 
these excellent papers. I would also like to say have been shown to have congenital heart disease, 
that it isa pleasure to be in the room with men who he not infrequently finds a dozen different diagnoses 
make diagnoses of various kinds of congenital before proof of the true situation is obtained. 
heart disease on plain films.' I hope to sit at the Dr. Wilson, I believe, brought up something 
feet of these people and learn how they doit. I regarding the care that is needed in trying to 
think that if one goes back to the charts of the make a diagnosis on the plain films. I think that 
wilt ie it would be interesting to set up a series of films of 
1 See papers by Shapiro; Peck and Wilson; Stauf- Congenital heart lesions and normal hearts to see 
fer. Radiology, 53: 469, 479, 488, October 1949. whether we can tell from the plain films alone 
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which are normal and which abnormal and what 
abnormalities are represented. 

Now, apropos of the matter of angiocardiog- 
I think that automatization and speed 


raphy, . . : 
es I believe that time will 


are of great importance. 


show that greater and greater speed will be of 
help to us, because we may otherwise miss the 


things that happen so quickly. 

I would like to point out one thing relative to 
retrograde studies. When, for example, the 
carotid artery is used for demonstrating the aorta, 
this is not retrograde injection, since the carotid 
artery is held off distally. That means that it 
contains a stagnant pool of blood. When the 
injection is made, this stagnant pool is pushed out, 
and the injected medium goes with the stream, not 
against it. There actually is a Venturi effect, 
tending to suck the blood out, as the aspirator 
doesin the laboratory. We have found, incident- 
ally, that the anteroposterior films are generally 
adequate for a diagnosis of coarctation, though 
oblique and lateral films are also used. 

I think it is important, if one is going to use 70 
per cent diodrast, that the left carotid artery be 
used rather than the right, unless the patient has a 
right-sided aorta. Convulsions can be produced 
by injection of that material into the head. 

One of my best teachers, Dr. Wilson, taught me 
that one of the few things that are really pathog- 
nomonic in x-ray examination is the notching of 
the ribs in coarctation. Now, unfortunately, 
like all the other x-ray signs, this ceases to be 
pathognomonic, since a case of neurofibromatosis 
has been reported showing this sign. 

I have one question. Would somebody please 
explain why we get post-stenotic dilatation. I 
have never understood that. 


I would like to show just one slide illustrating 
the use of retrograde carotid arteriographic 
studies. We are not limited to the demonstra- 
tion of such things as coarctation, and it might 
be well to think about what else can be done with 
this technic.* In this case the injection was made 
via the carotid route. The normal thoracic aorta 
is shown, but I would like to call your attention to 
what can be learned about the intra-abdominal 
circulation. Dr. Farifias, in about 1943, showed 
some beautiful cases injected from below, through 
the femoral artery, even demonstrating the cir- 
culation of adrenal tumors. Note the vascu- 
larity of the kidney, the so-called nephrogram, 
and observe that one can even determine the 
thickness of the renal cortex. 

I have a feeling that perhaps this method can 
be used for the diagnosis of various types of con- 
genital heart disease, such as patent ductus, and to 
show the presence and extent of coarctation. The 
method should also be useful for the study of the 
vascularity of various intra-abdominal organs and 
tumors. 


Leo G. Rigler, M.D. (Minneapolis, Minn.): 
As Chairman, I wish to take the opportunity to 
correct what may have been a false impression 
which Dr. Miller got or created; namely, that the 
diagnosis of congenital heart disease has been 
made, or was being made, from simple roentgen 
films alone. It’s a matter of the correlation of 
the clinical findings and the roentgenograms. I 
think that was the impression which was intended 
to be created at any rate. 


2 Slide shown at this point. 





Depth Dose of Electrons from the Betatron' 
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ay pmeenene FROM radioactive substances 

or beta rays have been used for many 
years in radiation therapy. Because of 
their relatively low energy, the effects are 
confined to a depth of a few millimeters, 
and because of the distribution of energy 
the depth dose characteristics are similar 
to those of x-rays. With the development 
of the betatron by Kerst, the acceleration 
of electrons to very high energies became 
possible. Experiments to liberate a beam 
of electrons from the betatron, with the 
ultimate goal of using them for therapy, 
were successful at the University of Illinois 
in 1946. 

The advantage of using electrons for 
therapy is expected to lie principally in the 
depth distribution of dose. Quastler ob- 
served no qualitative difference between 
the biological effects of 20-Mev and 200- 
Kev x-rays. Quantitatively there is a 
dosage factor which is probably partially 
real and partially due to an energy varia- 
tion in the response of the measuring in- 
struments. The only physical difference 
between the secondary electrons of 20- 
Mev x-rays and the primary particles of 
the electron beam which might influence 
biological effect lies in the fact that in the 
former case the ends of the electron paths 
with their high specific ionization are more 
or less uniformly distributed throughout 
the depth, while in the latter case the ends 
of the electron paths are predominantly in 
the latter half of the range of penetration 
of the beam. However, the number of 
ions produced in the region of high density 
by very high-energy electrons is such a small 
fraction of the total ionization that it is to 
be expected that biological effects due to 
high ion density will be unobservable. 


! From the Tumor Clinic, Michael Reese Hospital, Chicago, III. 
ing of the Radiological Society of North America, San Francisco, Calif., Dec. 5-10, 1948 


The expected depth dose of an electron 
beam is quite unlike that of X-rays. The 
electron beam will penetrate only to a cer. 
tain depth characteristic of the energy 
of the beam. Beyond this depth there wil] 
be a very weak residual ionization of 
practically constant intensity due to an 
x-ray background produced by the electron 
beam. The maximum depth of penetra- 
tion or range of electrons in various mate- 
rials is well understood, and an adequate 
theory is available. To a first approxi- 
mation in the region of 10 to 40 Mev, the 
range in water in centimeters is equal to 
one-half the energy in Mev minus 0.5 cm. 

There are a number of factors affecting 
the shape of the depth distribution of ion- 
ization of an electron beam. Whenever a 
particle loses energy in discrete steps, as 
is the case when an electron produces 
ionization, the energy lost by particles 
which pass through a finite thickness of 
material will vary about a mean value. 
This will result in a variation in the posi- 
tion of the end of the range of the particle 
or a straggling of the range. If, however, 
the initial energy of the particle is very 
large compared to the energy lost in an in- 
dividual encounter, then the straggling will 
be a very small fraction of the total range. 

The same conclusion is not true for 
radiative energy losses by electrons. In 
this case, in which an electron generates 
an x-ray photon in a collision with the 
nucleus of an atom of the material through 
which it passes, the energy loss can have 
any value up to the total kinetic energy 
of the electron. The effect on the depth 
dose is then small only if the probability 
of radiative collisions is small. This 1s 
true for electrons of a few Mev energy im 
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As the energy increases, the radia- 


water. 
tive energy losses become more pronounced 


until in the region of 100 Mev in water 


they become the predominant factor. 
Thus in the range of energies of interest for 
electron therapy (10 to 40 Mev), radiation 
straggling will have an appreciable effect. 
The result will be that the ionization will 
not fall abruptly to zero from a large 
value but will decrease gradually from a 
point short of the maximum range. 

Nuclear disintegrations produced by 
electrons also involve loss of a large amount 
of energy in one process. These disinte- 
grations can occur if the energy of the elec- 
tron is sufficiently large, which is true for 
all elements over at least part of the range 
of energies in which we are interested. 
However, experimental evidence has been 
obtained which shows that this process is 
so rare as to have no observable effect on 
the distribution of ionization. 

A physical process which has a large 
effect is that of scattering of electrons when 
they pass through any material. Scatter- 
ing is the result of encounters with atomic 
nuclei in which the direction of the imping- 
ing electrons is changed without appreci- 
able loss of energy. This is a highly prob- 
able process for small changes of direction. 
Its result is that the electron does not 
proceed in a straight line through any 
material, and the depth of penetration is 
not equal to the range of the particle 
measured along the actual path. This 
adds to the effect of straggling and further 
decreases the slope of the ionization curve 
in the region of maximum penetration. 
Scattering of electrons in absorbing mate- 
ial also tends to increase the ionization per 
unit volume. This is due to the fact that 
the ionization in any increment of depth 
is proportional to the length of electron 
paths crossing that increment of depth. 
Scattering gives some electrons an oblique 
path and thus a higher ionization in the 
chosen increment of depth. Morrison has 
calculated that this should produce a maxi- 
mum ionization at a depth of 7 to 8 cm. in 
water with 20 Mev electrons. 

The variation of density of ionization 
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along the path of a high-energy electron 
might also be expected to influence the 
shape of the ionization vs. depth curve. 
However, as pointed out earlier in this 
paper, the magnitude of this effect for 
electrons of 10 Mev or more is negligible. 

The physical processes discussed are well 
known and their effect can be calculated 
separately without great difficulty. The 
combined effects are nevertheless so inter- 
related that the calculation of depth dose 
distributions appears to be too difficult to be 
practical. 


EXPERIMENTAL DETAILS 


The method of removing a beam of elec- 
trons from the betatron has been reported 
in RapIoLoGy. A beam having any energy 
desired up to 17 Mev is obtained from the 
University of Illinois betatron. This beam 
emerges from a 0.0015-inch-thick alumi- 
num-foil window and has a cross-sectional 
area at the window of 2 X 5mm. The 
beam is unidirectional when it strikes the 
window but is rapidly scattered in the air 
outside. Electron currents of the order of 
0.01 microampere are obtained. At a 
distance of 45 cm. from the window where 
the beam has been scattered in air to a 
mean height of 2 cm. and a mean width of 
4 cm., the ionization measured with a 
Victoreen thimble chamber is equivalent 
to that obtained from 18,000 r per minute 
of x-rays. The calculated ionization at 
the window is equivalent to 900,000 r per 
minute of x-rays. Since the electrons 
emerge from the donut in pulses with a 
duration of less than 1/2 microsecond, the 
rate of production of ionization during the 
pulse is at least equivalent to ten billion 
roentgens per minute. 

The beam from the betatron was allowed 
to enter an evacuated collimator, a sche- 
matic diagram of which is shown in Figure 
1. An evacuated collimator was used, 
since better collimation may be obtained 
and the elimination of scattering in air in 
the collimator results in a more parallel 
beam. The aluminum window at the left 


end of the collimator was placed at a dis- 
tance of about 1.0 cm. from the window cf 
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the donut. Primary collimation was pro- 
duced by a 4-inch-thick block of presdwood 
placed about one-third the way down the 
evacuated pipe. A hydrocarbon was used, 
sinice it produces a smaller contribution to 
the x-ray background when struck by 
electrons than any other substance com- 
monly available. A conical hole was bored 
through the presdwood to give a beam of 
11 cm. diameter at the emergent end of the 
system. A secondary collimating block, 


PRIMARY COLLIMATOR (MASONITE). 


L. S. SKAGGS 


December 1949 


foil insulated from the first formed the 
high-voltage electrode. The spacing he. 
tween the two electrodes was 6 mm. 4 
potential of 620 volts was applied to the 
insulated electrode and the electrode con. 
nected to a vacuum tube amplifier. The 
amplified current was read on a meter at 
the control stand of the betatron. The 
output of the betatron was maintained 
at a constant level throughout the experi- 
ments. A Victoreen thimble chamber in. 
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also of presdwood but with an opening 
slightly larger than the beam, was placed 
at the emergent end of the evacuated pipe. 
Its purpose was to remove electrons scat- 
tered from the edges of the primary colli- 
mating block. The evacuated system was 
closed by a 3/32-inch sheet of lucite. The 
over-all length of the collimator was 60 
inches. After aligning the collimator, a 
large variation in intensity was discovered 
over the area of the beam, particularly 
between the center and the top and bottom 
edges. The beam was made more uniform 
by increasing the scattering of the elec- 
trons at the entrance end of the collimator. 
A total of 0.080 inch of paper was placed 
between the window of the donut and the 
window of the collimator to produce a beam 
uniform within 10 per cent over the major 
part of the field. 

The intensity of the beam was monitored 
by an ionization chamber built into the exit 
end of the vacuum collimator. A thin 
aluminum foil cemented to the lucite plate 
closing the end of the collimator and con- 
nected to the brass body of the collimator 
formed the grounded electrode of the ion- 
ization chamber. A second thin aluminum 
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The vacuum collimator. 
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The over-all length is 60 inches. 


dicated that the ionization in the beam 
was equivalent to 30 r per minute of x. 
rays. 

The depth dose was measured in a water 
phantom. This phantom was 10 inches 
high, 12 inches wide, and 12 inches deep in 
the direction of the horizontal electron 
beam. The beam entered the water 
through a sheet of presdwood, 5.5 mm. 
thick. The water equivalent of the presd- 
wood was included in the measurement of 
the position of the ionization chamber in 
the phantom. The front surface of the 
phantom was about | inch from the colli- 
mator. 

A thimble-type chamber was used to 
measure the ionization in the phantom. 
The active volume of the chamber was 
cylindrical with a diameter of 9.5 mm. anda 
length of 11.0 mm. The walls of the 
chamber were of polystyrene, which has a 
density only 6 per cent greater than that of 
water. The walls were 2.5 mm. thick and 
the inside of the thimble was given a con- 
ductive coating of Aquadag. The central 
electrode was a graphite rod 1.0 mm. in 
diameter. A coaxial cable connected the 
ionization chamber to a vacuum tube am- 
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plifier identical to that used on the monitor The experimental values were all corrected 
except for gain. The cable was of the type forthisbackground. The ionization cham- 
which is solidly filled with dielectric. This ber and amplifier were compared to a Vic- 
revents the collection of electrical charges _toreen thimble chamber at several different 
outside the active volume of the chamber. rates of ionization and found to give a 
A potential of 620 volts was applied to the constant ratio of indication to an accuracy 
collecting electrode of the chamber. The of 1.5 per cent. 
amplified current was read on a meter at 

the control stand of the betatron. The 

ionization chamber was mounted so that its If a shallow rectangular ionization cham- 
evlindrical axis was vertical and thus at ber were used with the front and back 
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colli- Fig. 2. Depth dose of electrons in water phantom. 
at right angles to the direction of the electron plane walls perpendicular to the beam, it is 
pean beam. The chamber could be placed in easy to see that in the absence of scattering 
on any position in the horizontal median the effective position of the chamber coin- 
aie plane of the beam. cides with the forward wall. In the case 
the It was found necessary to shield the of a cylindrical chamber with its axis per- 
ti amplifier connected to the ionization cham- _ pendicular to the direction of the electron 
sal ber to eliminate a large background reading beam, it can be shown that, in the absence 


due to ionization in the large volume of the of scattering and in a region where the ion- 
amplifier. By disconnecting the coaxial ization is changing with depth, the effective 
cable from the chamber and protecting the depth of the chamber is 8R, 37 less than the 
exposed end of the cabie against collection depth of the center of the chamber, where 
of ionization, a background of 1.3 per cent R is the radius of the chamber. (If the 
of the ionization in the beam was found. ionization is not changing with depth, the 
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Fig. 3. Dose distribution of 16.4 Mev electrons in 
water phantom. Circular beam of 11 cm. diameter 
The dashed lines show the geometrical shadow of the 
collimator. 


mathematical problem has no solution 
which is consistent with the fact that the 
chamber can be placed in any position 
without changing the amount of ionization 


it willindicate.) Foraradius of 4.75 mm., 
the factor 8R/3z7 gives a value of 4 mm. 
Scattering of the electron beam in the 
phantom tends to move the effective posi- 
tion of the chamber toward its axis. The 
effect of scattering is not readily calculated, 
and depends, furthermore, on the depth 
of the chamber in the phantom. It was 
estimated that scattering would reduce 
the effective displacement of the chamber 
from 4 mm. to about 3mm. _ This correc- 
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tion was applied to all positions of the cham. 
ber except those for zero depth. 

It was impossible to place the ionization 
chamber at depths of less than 2 em. be. 
cause of the presdwood sheet forming the 
front surface of the phantom. The values 
for the ionization at zero depth were ob. 
tained by placing the chamber just outside 
the phantom. The primary beam has q 
uniform intensity in this region, and the 
ionization it contributes is independent of 
the position of the chamber. 

Figure 2 shows the depth dose curves 
obtained at energies of 16.4, 14.3, and 12.2 
Mev. These curves are all normalized 
to a peak ionization of 100 per cent. The 
curves all show a rise of ionization from the 
surface of the phantom to a point a few 
centimeters deep, the effect becoming less 
pronounced at higher energies. A short 
distance beyond the point of maximum, the 
dose falls rapidly to a small value. The 
steepness of the curve in this region also 
decreases with increasing energy. The 
dose finally reaches a value of about 1.2 
per cent due to the x-ray background and 
remains at this point throughout the re- 
mainder of the phantom. 

At higher energies it can be expected 
that the falling portion of the depth dose 
curve will become even less steep. This 
action is in agreement with the effect to be 
expected from radiative straggling and 
scattering. It can also be expected that 
the rise in dose will disappear at higher 
energies. 

The extrapolated ranges obtained from 
the depth dose curves are 7.4, 6.4, and 5.3 
em. for 16.4, 14.3, and 12.2 Mev, respec- 
tively. These electrons had penetrated 
about 0.6 cm. equivalent of water before 
entering the phantom. When this is 
added to the extrapolated ranges, the 
results agree with the theoretically ex- 
pected values within 3 per cent. The 
extrapolated range of 35 Mev electrons is 
expected to be about 15 cm.; of 40 Mev 
electrons, 17 cm. 

Figure 3 shows the isodose curves for 
16.4 Mev electrons. The dotted lines in 
the figure show the geometrical shadow of 
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There is a slight asym- 


the collimator. 
metry in the curves, particularly the 80 per 


cent curve, due to an inaccurate alignment 


of the collimator. It is believed that a re- 
design of the collimator, with replacement 
of the single primary collimating block 
by a number of thinner blocks spaced 
several centimeters apart, would improve 
the lateral sharpness of the beam. In- 
creasing the over-all diameter of the colli- 
mator and the outside diameter of the 
secondary collimating block should also 
improve the collimation. 
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support and encouragement ; and, last but not least, 





En un fantasma de agua se midié la dosis 
profunda producida por un haz de elec- 
trones del betatrén, usando un colimador al 
vacio para producir un haz paralelo de 11 
em. de diametro. La penetracién maxima 
de los electrones en el agua result6 de con- 
formidad con la teérica, aproximandose la 
escala en centimetros a la mitad de la ener- 


Robert S. Stone, M.D. (San Francisco, Calif.) : 
This paper of Dr. Skaggs, I think, is one of pre- 
eminent importance. He has presented us with the 
facts, and I don't think I can do anything to amplify 
them. Many radiologists ask why are we interested 
in beta rays at ail as a method of therapy, and why do 
we want to try them instead of higher voltage x-rays, 
orprotonrays. Thelastslidethat Dr. Skaggs showed 
isthereasonforourinterest. I think we are all pretty 
well agreed that we will expect the same qualitative 
effects from beta rays as from x-rays, since x-rays 
produce beta rays when they get in the tissues. The 
difference lies in the distribution of the dose. With 
high-energy x-rays there will be a tremendous dose 
at the “exit side,’ whereas with the beta rays, as 
you saw on that slide, the depth dose falls so rapidly 
on the exit side of the body that there will be little 
effect beyond the selected depth. By treating from 
one side you can put a 100 per cent dose all the way 
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to Prof. D. W. Kerst and the Physics Department of 
the University of Illinois who so generously placed 
the betatron at his disposal. 


Michael Reese Hospital 
Chicago 16, Ill. 
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gia en Mev menos 0.5 cm. Mas alla del 
punto de penetracién maxima, la dosis fué 
menor de 2.0 por ciento del maximo. 

Preséntanse las curvas de dosis profun- 
das obtenidas con energias de 16.4, 14.3 y 
12.2 Mev (Fig. 2). También se presentan 
las curvas de isodosis para electrones de 
16.4 Mev (Fig. 3). 





to the tumor without much irradiation of the oppo- 
site side and with very little irradiation between the 
tumor and the exit port. What can be worked out 
with cross-fire technics leaves much up to your skill 
and calculations. 

The advocates of proton irradiation say that you 
can get the beam through the skin and into the 
depth with practically no absorption on the side of 
entrance; then you have a sudden rise at the desired 
depth; beyond the selected depth there is practically 
no radiation, so you can save both surfaces, as it 
were, and put your effect where you want it. My 
objection is that you can’t localize the cancer in the 
body as accurately as you can the proton effect. 
You may be able to “‘spread”’ the effective area of 
proton irradiation by some device whereby you use 
a filter of varying thickness over the patient to 
change the effective depth or you may vary the volt 
age so that you get various depth effects according 




















874 DISCUSSION 


to the voltage used. On the other hand, from such 
experiences as I have had personally with neutrons, 
I am inclined to think that there is not—or in my 
experience there was not—a sufficient differential 
effect of the protons that were energized by the neu- 
trons, on the cancer tissue and on the normal tissue; 
and that therefore the protons are going to give us in 
effect the same type of reaction that we got from 
neutrons, namely a destruction of all kinds of tissue 
without too much differentiation. With the use 
of electrons we will hope to find the same type of 
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differentiation that we have found with X-ray, and 
therefore I think the electron beam is to be preferred 

As Dr. Skaggs pointed out, it will be necessary to 
go up to 40 Mey to get down to depths of 17 cm, 
and that seems to be about the maximum that will 
be needed. I think he has given us an excellent pres. 
entation of the facts as known to date, and | wish 
to compliment him for bringing this information tp 
us soclearly. He is the only one with much informa- 
tion on this subject, so we are greatly indebted ty 
him. 
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Instruction in Radiology 


The duties of preceptors in Radiology 
are, in my opinion, threefold: to imbue 
their charges with the scientific knowledge 
requisite to the practice of Radiology; to 
ensure that their students possess the 
ability to express that knowledge verbally, 
in good oral and written form; to provide 
their residents with a detailed compre- 
hension of the business of Radiology. The 
first of these objectives is currently being 
attained in considerable measure, as in- 
dicated by the results of the examinations 
conducted by the American Board of 
Radiology. The fact that about a third of 
the applicants fail suggests the need of im- 
provement in some instances. 

The second desideratum is perhaps less 
generally recognized. Radiology and tissue 
pathology share the burden of being the 
two specialties in which the physician is 
judged by his colleagues, in large measure, 
on the basis of his written opinion. Surely, 
then, in these fields, a man must be able to 
express his thoughts lucidly, accurately, in 
good grammatical form, and with some 
semblance of ‘“‘style.”” The teacher of 
Radiology might well consider these mat- 
ters, among others, in the selection of his 
residents. Beyond that, it is his duty to 
teach the vital importance of precise dic- 
tion, “by precept, and example, and every 
other method of instruction,’ as well as 
other matters more germane to the Hippo- 
cratic Oath. 


The third responsibility of the teacher 
lies in a field in which there must be the 
greatest variation, both in the facilities 
available for study and in the interest of 
the instructor. The Chief of Radiology in 
a large private hospital will necessarily 
have a different attitude than the Professor 
of Radiology in a smaller medical school in 
which private medical practice may not be 
encountered. Neither of these men may be 
familiar with the technics of efficient oper- 
ation of a radiological office. In any com- 
munity in which men are being trained in 
Radiology, there will be both private and 
public hospitals and radiological offices, in 
which economic problems of various types 
are encountered. 

The young men who leave the sheltering 
walls of their hospital residencies will be 
called upon to make decisions in a competi- 
tive world, for which they might well be 
prepared in advance by those charged with 
their education. The practising radiologist 
tends to be reticent about his income. Its 
sources, the details of agreements with 
hospitals, the mechanics of accounting and 
collection procedure in private practice, 
are discussed, if at all, in meaningless gen- 
eralities. I believe that the best interest of 
our specialty will be served by greater 
candor with those who are to be our col- 
leagues. 

James B. Haworth, M.D. 
Salem, Oregon 
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CINCINNATI RADIOLOGICAL 
SOCIETY 


At the First Annual Meeting of the Cincinnati 


Radiological Society, held on Oct. 17, Dr. Maurice 


R. Walsh of Covington, Ky., was elected President 
and Dr. Edward C. Elsey of Cincinnati, Secretary. 


THE GREATER MIAMI RADIOLOGICAL 
SOCIETY 


Florida radiologists of the Greater Miami area, 
after meeting informally for a period of some two 
years, organized as the Greater Miami Radiological 
Society on Oct. 26, with Dr. Gerard Raap as Presi- 
dent and Dr. David Kirsch, 712 duPont Building, 
Miami 32, as Secretary. Meetings will be held on 
the last Wednesday of the month, throughout the 
year, at 8:00 P.M., at the Veterans Administration 
Regional Office, 3300 N.E. Second Ave., Miami. 


OREGON RADIOLOGICAL SOCIETY 


The newly elected officers of the Oregon Radio- 
logical Society are Sherman E. Reese, M.D., Presi- 
dent; G. B. Isenhart, M.D., Vice-President; Selma 
Hyman, M.D., Secretary-Treasurer. 


PITTSBURGH ROENTGEN SOCIETY 


At the meeting of the Pittsburgh Roentgen So- 
ciety, Oct. 12, the following officers were chosen: 
President, Dr. R. Paul Meader; Vice-President, Dr. 
Eva S. Carey; Secretary-Treasurer, Dr. Edwin J. 
Euphrat, 3500 Fifth Ave., Pittsburgh 13. The So 
ciety meets at 6:30 P.M., at Webster Hall, on the 
second Wednesday of the month, October to May, 
inclusive. 


Book Reviews 


INTRODUCTION TO RADIOCHEMISTRY. 


By GERHART 
FRIEDLANDER, Chemist, Brookhaven National 
Laboratory (Visiting Lecturer, Washington Uni 
versity, St. Louis), and JoseEpH W. KENNEDy, 
Professor of Chemistry, Washington University, 
St. Louis. A volume of 412 pages. Published by 
John Wiley & Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y., 1949. Price $5.00. 


This is a textbook for radiochemists, not designed 
for doctors, but useful nevertheless as a reference 
book for those engaged in radiobiological work. 
Each of the thirteen chapters is followed by six to 
twenty exercises. The exposition is thorough and 
usually concise. Fundamental considerations are 
not neglected, and difficulties are not shirked. Quan 
titative relationships are set forth and mathematical 
formulae given where needed. These are usually 


followed immediately by a statement in words of the 
meaning of the equation, which simplifies things for 
those who do not read mathematical forms easily 
The presentation of the fundamentals of nuclear 
physics is careful. Quantization is explained, as are 
the four quantum numbers of the orbital electrons. 
This is in contrast to the fuzzy explanations of some 
texts, though it does not make the concepts easy. 
Altogether nearly 200 pages go to laying the foun. 
dation of physics that the radiochemist will need. 

Then come 15 pages on the necessary statistical 
theory of random events applicable to counting 
technics. Technics of measurement and the various 
arts and stratagems of radiochemistry occupy the 
remaining 85 pages of text. Included are the quan 
titative relationships of equilibria, dilution, ete. 

The appendix includes a 90-page table of all the 
important isotopes, stable and unstable, with the 
radiations, half-lives, and methods of production of 
the artificial ones; a table of cross sections for ther 
mal neutrons of about 120 isotopes; a table of 
vields of 18 important nuclear reactions by 14 mey 
deuterons; a short table of important physical con 
stants. Finally there are 25 columns of index. 

It is remarkable how well the multitude of sub 
jects pertinent to radiochemistry and its physical 
foundations has been covered in a moderate space 
One who digests this book well enough to do the 
exercises in it will have a good foundation indeed 


NUCLEAR RADIATION Puysics. By R. E. Lapp, 
Pu.D., Research and Development Board, Wash- 
ington, D. C., and H. L. ANpRews, Pu.D., Na- 
tional Institute of Health, Bethesda, Md. A 
volume of 488 pages, with numerous illustrations 
Published by Prentice-Hall, Inc., Publishers, New 
York. Price $6.00. 


Drs. Lapp and Andrews have written a book suit 
able for both the beginner and the more advanced 
student in the field of nuclear radiation physics 
Although it is not so stated specifically in the pref 
ace, the work is probably directed to university 
students of the second and third years. The prin 
ciples are presented in an understandable fashion, 
in general omitting the details of the simpler con- 
cepts but including sufficient reference to them that 
no difficulty is met with in comprehending the text. 
The field is well covered, with space given to all of the 
more important modern developments, including 
nuclear fission and chain reaction. 

Twenty-four pages are given over to health phys- 
ics, a subject which should be stressed in a book of 
this sort, and there is some description, although 
necessarily inadequate, of radioactive tracer technics. 
In the earlier sections of the book the physics of the 
elementary particles appears to be covered ade- 
quately for the purposes outlined in the preface. 
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Some pertinent instrumentation is discussed, includ- 
ing ionization chamber instruments and Geiger- 
Miller counters. Both natural and artificial radio- 
activity are included, as are the phenomena of nu- 
clear reactions, x-rays, and particles in motion. 

The book is a development of an elementary 
manual to the position of a textbook on nuclear 
physics. Consequently, it contains many good 
problems which should help students in their prep- 
aration for work in research. On the other hand, 
the presentation is non-mathematical, in so far as 
this is possible with such a subject, and can therefore 
be recommended for non-physicists who employ 
radioisotopes as a tool and desire a better under- 
standing of their physical principles. 


Isoropic CARBON. TECHNIQUES IN ITS MEASURE- 
MENT AND CHEMICAL MANIPULATION. By MELVIN 
Catvin, Professor of Chemistry, CHARLES HEI- 
DELBERGER, JAMES C. REID, BERT M. TOLBERT, 
PeTeR F. YANKWICH, Instructor in Chemistry. 
All Members of the Scientific Staff of the Radia- 
tion Laboratory, University of California, Berke- 
ley. A volume of 376 pages, with 107 figures. 
John Wiley & Sons, Inc., New York; Chapman & 
Hall, Ltd., London, 1949. Price $5.50. 


Texts which compile in one volume the properties 
and application of radioactive isotopes are badly 
needed in view of the tremendous number of pub- 
lications which so far are not well integrated. Radio- 
active carbon being one of the most important of 
these substances, it is fitting that a text dedicated 
exclusively to it should appear at this time. 

This compilation of both published and unpub 
lished work will be an invaluable aid as a reference 
text for those using or contemplating the use of 
radioactive carbon. The obviously wide application 
of radioactive carbon as a tracer element-in the 
organic chemistry and general biology fields makes 
this a particularly vital book. 

The dangers inherent in the use of C),; and the 
difficulties in handling it in order to guard against 
ingestion of the element mean that those contemplat- 
ing its use should have some reference source where 
they can conveniently and accurately gauge the 
problems and risks involved. This book provides 
such a source. 

The text is so arranged that a reader can find in 
the first chapters information on the properties of 
isotopic carbons and their handling and measure- 
ment. The following chapters discuss the chemistry 
involved in synthesizing a variety of compounds. 
The appendix discusses a number of subjects which 
are of more general application in the radioactive 
tracer field, including isotope dilution methods, 
Statistical treatment of counting data, the deter 
mination of coincidence corrections, and determina- 
tion of counter efficiency. A number of numerical 


examples are given to illustrate radioactivity assay 
operations. 


Since much of the carbon work is done 
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in vacuum systems, some space is allotted to a dis 
cussion of points pertinent to these systems. A 
useful bibliography is provided. 


— 


INTERSUCHUNGEN 


UBER DEN LUMBALEN UND 
CERVIKALEN WIRBELBANDSCHEIBENVORFALL. By 
Dr. F. FREISCHAUER, Chief of the Surgical Clinic 
of the City Hospital, Essen. A monograph of 88 
pages, with 25 illustrations. Published by Georg 
Thieme, Stuttgart, 1949. Distributed by Grune 
& Stratton, Inc., New York. Price $3.00. 


In an 88-page booklet Freischauer deals with the 


clinical picture and theoretical considerations of 
disk prolapse in the cervical and thoracic spine. The 
surgical procedures and technics are not considered. 
Early spondylosis (arthrosis of the spine) is based 
primarily on degenerative changes and prolapse of 


disk substance. 


Clinical symptoms are present only 


when the prolapse occurs in a dorsal direction. A 
direct trauma is hardly ever the immediate cause, but 


secondary. 


A sciatic neuralgia may be the result of 


disk prolapse; a lumbago, the classical type, is al- 
ways due to the mechanical cause of a prolapsed disk 
in the lumbar vertebra. Clinical and x-ray signs are 
gone into in detail; roentgen examination by means 
of contrast media is usually not necessary. 


is 


In the cervical spine the frequency of disk prolapse 
much greater than reports would indicate. 


While it has been thought to be about 5 per cent of 
all cases, the author found clinical and x-ray evidence 
of it in 20 to 48 per cent of persons over forty years 


of age. 


He examined 500 adults and found the 


changes between C 5/6 and C6/7 in 82 per cent. 
The symptoms may be those of a radiculitis or of a 
shoulder or neck pain (omagra). 


The book is stimulating by its mainly clinical 


attitude and the many different unsolved problems 
upon which it touches. 


Die PATHOLOGIE DES HARNLEITERS IM RONTGEN 


A monograph 
Published by 
Distributed by 


Price $3.25. 


BILD. By Dr. ANTON THELEN. 
of 88 pages, with 71 illustrations. 
Georg Thieme, Stuttgart, 1949. 

Grune & Stratton, Inc., New York. 


The careful attention of the author to the roentgen 


appearance of the ureters during many years of 
urological practice has produced a rather unique, but 


stimulating treatise. 
ology, 
fully discussed and well illustrated. 


Anatomy, physiology, path 
and roentgen appearance of the ureter are 


The effect of 


various diseases of the urethra, bladder, and kidneys 


is shown with much detail. 


It is often possible to 


differentiate by roentgenograms of the ureter be 


tween 


mechanical and inflammatory dilatation. 


In some cases, the appearance of the ureters may be 
the most important diagnostic sign. 


trated, 


This little book is a comprehensive, well illus 
reliable treatise on the roentgen appearance 


of the healthy and diseased ureter. 









In Memoriam 





JOHN REMER, M.D. 
1862-1949 


Dr. John Remer, one of the oldest radiologists in 
the United States, died at the age of eighty-seven in 
Charlotte, N. C., Sept. 28, 1949. 

John Remer was born in San Francisco on Oct. 21, 
1862. He was graduated from Allegheny College 
with the degree of A.B. in 1886, received an A.M. 
from that institution in 1889, and was granted his 
M.D. by the College of Physicians and Surgeons, 
Columbia University, in 1890. 

During his early days, Dr. Remer did some diag 
nostic roentgenology and in 1912 published his first 
paper, ‘“‘The X-ray in General Dentistry.’’ Soon, 
however, he began devoting the greater part of his 
time to therapy. For some time he was associated 
with Dr. George Miller MacKee and during this 


———— 


period wrote extensively on roentgen therapy in der. 
matologic lesions. Later he extended his interest 
and his writing to all types of roentgen therapy, fe 
was associated during his long career with many 
New York hospitals and clinics. He was Radio. 
logical Therapist in the Department of Dermatology 
of the Vanderbilt Clinic and served on the radio. 
logical staffs of New York, Harlem, Fordham 
Gouverneur, St. Clare’s and Port Chester Hospitals, 
During World War I, he taught roentgen therapy 
in the New York Army School. 

Dr. Remer was a member of the American Medical 
Association, the New York State Medical Society. 
and the Academy of Medicine in New York City 
He was made a Diplomate in Radiology in 1935. 
was a Fellow of the American College of Radiology 
a member of the New York Roentgen Ray Society, 
in which he served as Treasurer, Vice-President, and 
President; a member of the Radiological Society of 
North America, of which he was First Vice-President 
in 1931; a member of the American Roentgen Ray 
Society, and an Honorary member of the Canadian 
Radiological Society. In conjunction with Dr. W 
D. Witherbee, he wrote a book on ‘‘X-ray Dosage in 
Treatment,’ which for many years had a wide 
sale. 

Someone has said: “To win friends, show your- 
self friendly.’’ This John Remer did to a remark- 
able degree. Even to the day before his death, when 
I last saw him, his winsomeness was still a dominant 
characteristic. RoBert H. Larrerty, M.D. 


HUGH B. CHANCE, M.D. 
1872-1949 


Dr. Hugh B. Chance died on Aug. 14, 1949, at his 
home in Cumberland Gap, Tenn., where he had long 
been in the practice of medicine. Dr. Chance wasa 
graduate of the University of Tennessee Medical 
School and had recently been awarded a golden 
certificate by that institution for fifty-five years of 
active practice. He was particularly interested in 
the study of cancer and the application of radiation 
to its treatment. He became a member of the Radio- 
logical Society of North America in 1944 and was an 
enthusiastic attendant upon its meetings. He held 
membership, also, in the American Medical Associa- 
tion, the Southern Medical Society, the Kentucky 
Medical Association, the Tennessee Medical Asso 
ciation, the Bell County Medical Society, and the 
Anderson-Campbell Medical Society. 
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RADIOLOGICAL SOCIETIES: SECRETARIES AND MEETING DATES 





Editor’s Note: Secretaries of state and local radiological societies are requested to co-operate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates. 


RapIOLOGICAL SOCIETY OF NortH AMERICA. Secre- 
tary-Treasurer, Donald S. Childs, M.D., 713 
E. Genesee St., Syracuse 2, N. Y. 

AmeRICAN RADIUM SOCIETY. Secretary, Hugh F. Hare, 
M.D., 605 Commonwealth Ave., Boston 15, Mass. 

AmeRICAN ROENTGEN Ray Socrety. Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

AmericAN COLLEGE OF RADIOLOGY. Secretary, William 
C. Stronach, 20 N. Wacker Dr., Chicago 6, I!!. 
Section ON Raprotocy, A. M. A _ Secretary, U. V. 

Portmann, M.D., Cleveland Clinic, Cleveland 6, 


Ohio 


Alabama 


ALaBaMA RaproLocicaL Society. Secretary-Treasurer, 
W. D. Anderson, M D, 420 10th St., Tuscaloosa. 


Arizona 

ArIzoNA ASSOCIATION OF PATHOLOGISTS AND R ADIOLO- 
cists. Secretary, R. Lee Foster, M. D., 507 Pro- 
fessional Bldg., Phoenix. 


Arkansas 

Arkansas RaproLocicaL Society. Secretary, Fred 
Hames, M.D., Pine Bluff. Meets every three 
months and at meeting of State Medical Society. 


California 

CALIFORNIA MeEpical. ASSOCIATION, SECTION ON RADI- 
oLocy. Secretary, Sydney F. Thomas, M.D., 
Palo Alto Clinic, Palo Alto. 

East Bay ROENTGEN SocretTy. Secretary, Dan 
Tucker, 434 30th St., Oakland 9. Meets monthly, 
first Thursday, at Peralta Hospital. 

Los ANGELES RaploLocicaL Society. Secretary, 
Wybren Hiemstra, 1414 S. Hope St. Meets 
monthly, second Wednesday, County Society Bldg. 

NORTHERN CALIFORNIA RADIOLOGICAL CLuB. Secretary, 
Robert L. Ayers, M.D., 726 4th St., Marysville. 
Meets at dinner Jast Monday of September, 
November, January, March,and May. 

PacirFic ROENTGEN Society. Secretary, L. Henry 
Garland, M.D., 450 Sutter St., San Francisco 8. 
Meets annually with State Medical Association. 

San DireGoO ROENTGEN Society. Secretary, R. F. 
Niehaus, M.D., 1831 Fourth Ave., San Diego. 
Meets first Wednesday of each month. 

X-Ray Srupy CLus oF SAN Francisco. Secretary, 
Wm. F. Reynolds, M.D., University Hospital, 
San Francisco 22. Meets third Thursday at 7:45, 
January to June at Stanford University Hospital, 
July to December at San Francisco Hospital. 


Colorado 

Cotorapo RapioLocicat Society. Secretary, Paul E. 
RePass, M.D., 306 Republic Bldg., Denver 2 

Meets monthly, third Friday, at University of 

Colorado Medical Center or Denver Athletic Club. 


Connecticut 

CoNNEcTICUT STATE MEDICAL SocIETY, SECTION ON 
RapioLocy. Secretary, Fred Zaff, M.D., 135 
Whitney Ave., New Haven. Meetings bimonthly, 
second Wednesday. 

CONNECTICUT VALLEY RADIOLOGICAL Society. Sec- 
retary, Ellwood W. Godfrey, M.D., 1676 Boulevard, 
W. Hartford. Meets second Friday of October 
and April. 

District of Columbia 

RADIOLOGICAL SECTION, DustRicr OF COLUMBIA 
Mepicat Society. Secretary, Karl C. Corley, 
M.D., 1835 Eye St., N.W., Washington 6. Meets 
third Thursday, January, March, May, and Octo- 
ber, at 8:00 p.m., in Medical Society Auditorium. 


Florida 

FLORIDA RADIOLOGICAL SocretTy. Secretary-Treasurer, 
John J. McGuire, M.D., 1117 N. Palafox, Pensa- 
cola. Meets in April and in November. 


Georgia 

ATLANTA RADIOLOGICAL Society. Secretary-Treasurer, 
Wm. W. Bryan, M.D., 490 Peachtree St., N. E. 
Meets second Friday, September to May. 

GEorRGIA RADIOLOGICAL Society. Secretary-Treasurer, 
Robert Drane, M.D., De Renne Apartments, 
Savannah. Meets in November and at the annual 
meeting of State Medical Association. 

Illinois 

CuHIcaGO ROENTGEN Society. Secretary, John H. 
Gilmore, M. D., 720 N. Michigan Ave., Chicago 
11. Meets at the University Club, second Thursday 
of October, November, January, February, March, 
and April at 8:00 P.M. 

ILLINOIS RADIOLOGICAL SocrETy Secretary-Treasurer, 
William DeHollander, M.D., St. Johns’ Hospital, 
Springfield. Meetings quarterly as announced. 

Itt1nois STATE MEDICAL Socrety, SECTION ON Ra- 
pioLocy. Secretary, Harold L. Shinall, M.D., St. 
Joseph’s Hospital, Bloomington. 


Indiana 

INDIANA ROENTGEN Society. Secretary-Treasurer. 
William M. Loehr, M.D., 712 Hume-Mansur 
Bldg., Indianapolis 4. Annual meeting in May. 


Iowa 

Iowa X-Ray Crus. Secretary, Arthur W. Erskine, 
M.D., 326 Higley Building, Cedar Rapids. Meets 
during annual session of State Medical Society. 


Kansas 

Kansas RaproLocicaL Society. Secretary-Treasurer, 
Anthony F. Rossitto, M.D., Wichita Hospital, 
Wichita. Meets annually with State Medical 
Society. 
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Kentucky 

KENTUCKY RaproLocicaL Society. Secretary-Treas- 
urer, Everett L. Pirkey, M.D., 323 East Chestnut 
St., Louisville 2. 

LOUISVILLE RaproLocicaL Socrety, Secretary-Treas- 
urer, Everett L. Pirkey, Louisville General 
Hospital, Louisville 2. Meets second Friday of 
each month at Louisville General Hospital. 


Louisiana 

LoursIANA RaproLocicaL Society. Secretary-Treas- 
urer, Johnson R. Anderson, M.D., No. Louisiana 
Sanitarium, Shreveport. Meets with State Med- 
ical Society. 

ORLEANS PARISH RADIOLOGICAL SocrETy. Secretary, 
Joseph V. Schlosser, M.D., Charity Hospital of 
Louisiana, New Orleans 13. Meets first Tuesday 
of each month. 

SHREVEPORT RapIoLocicaL CLus. Secretary, Oscar O. 
Jones, M.D., 2622 Greenwood Road. Meets 
monthly September to May, third Wednesday. 


Maryland 

BALTIMORE City MEpIcaL Society, RADIOLOGICAL 
Section. Secretary, J. Howard Franz, M.D., 1127 
St. Paul St., Baltimore 2. 


Michigan 

Derroir X-Ray AND Rapium Society. Secretary- 
Treasurer, George Belanger, M.D., Harper Hospital, 
Detroit 1. Meetings first Thursday, October to 
May, at Wayne County Medical Society clubrooms. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS. Sec- 
retary-Treasurer, R. B. MacDuff, M.D., 220 
Genesee Bank Building, Flint 3. 


Minnesota 

MINNESOTA RapIOLoGicaL Society. Secretary, C. N. 
Borman, M.D., 802 Medical Arts Bldg., Min- 
neapolis 2. Meets in Spring and Fall. 

Missouri 

RADIOLOGICAL SocrETY OF GREATER KANSAS CITY. 
Secretary, Wm. M. Kitchen, M.D., 1010 Rialto 
Building, Kansas City 6, Mo. Meetings last 
Friday of each month. 

Sr. Louis Society or Rapro.ocists. Secretary, Charles 
J. Nolan, M.D., 737 University Club Bldg. 
Meets on fourth Wednesday, October to May. 


Nebraska 

NEBRASKA RapIOLoGicaL Society. Secretary-Treas- 
urer, Ralph C. Moore, M.D., Nebraska Metho- 
dist Hospital, Omaha 3. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 


New England 

NEw ENGLAND ROENTGEN Ray SOCIETY. 
Treasurer, George Levene, M.D., Massachusetts 
Memorial Hospitals, Meets monthly 
on third Friday at the Harvard Club 


Secretary- 


Boston 
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New Hampshire 


NEw HAMPSHIRE ROENTGEN Society. Secretary 


Albert C. Johnston, M.D., Elliot Community Hos. 
pital, Keene. Meetings quarterly in Concord, 


New Jersey 
RADIOLOGICAL SocrETy OF NEW Jersey. Secretary 
Benjamin Copleman, M.D., 280 Hobart St., Perth 
Amboy. Meets at Atlantic City at time g 
State Medical Society and midwinter in Elizabeth 
New York 
ASSOCIATED RADIOLOGISTS OF NEW York, Inc. Sy. 
retary, William J. Francis, M.D., East Rockaway. 
BROOKLYN ROENTGEN Ray SOcIgETY. Secretary, J 
Daversa, M.D., 603 Fourth Ave., Brooklyn 
Meets fourth Tuesday, October to April. 
BUFFALO RADIOLOGICAL SociETy. Secretary-Treasurey 
Mario C. Gian, M.D., 610 Niagara St., Buffalo | 
Meetings second Monday, October to May. 
CENTRAL NEw YORK ROENTGEN SOCIETY. Secretary, 
Dwight V. Needham, M.D., 608 E. Genesee St, 
Syracuse 10. Meetings January, May, October 
KinGs COUNTY RADIOLOGICAL SOCIETY. Secretary, Mar- 
cus Wiener, M.D., 1430 48th St., Brooklyn 19 
Meetings fourth Thursday evening, October to 
May, at 8:45 p.M., in Kings County Medical Bldg 
NEw YorkK ROENTGEN Socrety. Secretary, F. H. Ghi- 
selin, M.D., 111 E. 76 St., New York. 
QUEENS ROENTGEN Ray Society. Secretary, Jacob 
E. Goldstein, M.D., 88-29 163rd St., Jamaica 3 
Meets fourth Monday of each month. 
ROCHESTER ROENTGEN-Ray Society. Secretary-Treas- 
urer, Ralph E. Alexander, M.D., 101 Medical Arts 
Bldg., Rochester 7. Meets at Strong Memorial 
Hospital, third Monday, September through May 
North Carolina 
RADIOLOGICAL SocrETY OF NorTH CAROLINA. Sec- 
retary, James E. Hemphill, M.D., Professional 
Bidg., Charlotte 2. Meets in May and October 


North Dakota 
DaKoTA RADIOLOGICAL Society. Secretary, 
M.D., 1338 Second St., N, 


NORTH 
Charles Heilman, 
Fargo. 

Ohio 

Ou10 STATE RapIoLocicaL Society. Secretary-Treas- 
urer, Edward C. Elsey, M.D., 927 Carew Tower, 
Cincinnati 2. Meets with State Medical Association. 

CENTRAL OnIO RaproLocicaL Society. Secretary, 
Paul D. Meyer, M.D., Grant Hospital, Columbus. 
Meets second Thursday, October, December, 
February, April, June, 6:39 p.m., Seneca 
Hotel, Columbus. 

Cincinnati RaprioLocicat Society. Secretary, E. ©. 
Elsey, M.D. Meets last Monday, September to 
May. 

CLEVELAND RaproLocicaL Society. Secretary-Treas 
urer, John R. Hannan, M.D., Cleveland Clinic, 
Cleveland 6. Meetings at 6:30 P.M. on fourth 
Monday, October to April, inclusive. 
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December 1949 


Secretary 
IMUunNity Hos. 
n Concord, 


4a Seen, 
art St., Perth 
at time of 
in Elizabeth, 


ING. See. 
; Rockaway. 
Secretary, ]. 
, Brooklyn, 
ril. 
y-Treasurer, 
-» Buffalo 1. 
May. 
Secretary, 
senesee St, 
y, October 
retary, Mar- 
rooklyn 19 
October to 
edical Bldg 
F. H. Ghi- 


ary, Jacob 
Jamaica 3 


tary-Treas- 
edical Arts 

Memoria] 
ough May. 


INA. Set- 
rofessional 
1 October 


Secretary, 
. we, S 


ury-Treas- 
w Tower, 
sociation. 
Secretary, 
olumbus. 
ecember, 

Seneca 


ry, E. C. 
ember to 
ry- Treas 


d Clinic, 
n fourth 


RADIOLOGICAL SOCIETIES SSI 


Vol. 53 


Oklahoma 
OxLtaHoMA STATE RADIOLOGICAL Society. Secretary- 


Treasurer, W. E. Brown, M.D., 21st and Xanthus, 
Tulsa 4. Meets in October, January, and May. 


Oregon 
OREGON RADIOLOGICAL Society. Secretary-Treasurer, 


Seima Hyman, M.D., University of Oregon Medi- 
cal School, Portland. Meets monthly, on the 
second Wednesday, at 8:00 P.M., in the library 
of the University of Oregon Medical School. 


Pacific Northwest 

paciric NoRTHWEST RapDIOLoGicaL Society. Secre- 
tary-Treasurer, Sydney J. Hawley, M.D., 1320 
Madison St., Seattle 4. Meets annually in May. 


Pennsylvania 

PENNSYLVANIA RapioLocicaL Society.  Secretary- 
Treasurer, James M. Converse, M.D., 416 Pine 
St., Williamsport 8. Meets annually. 

PHILADELPHIA ROENTGEN Ray Socrety. Secretary, 
George P. Keefer, M.D., 1930 Chestnut St., Phila- 
delphia 9. Meets first Thursday of each month 
at 8:00 p.m., from October to May, in Thomson 
Hall, College of Physicians, 21 S. 22d St. 

PiTrsBURGH ROENTGEN Society. Secretary-Treasurer, 
Edwin J. Euphrat, M.D., 3500 Fifth Ave., Pitts- 
burgh 13. Meets second Wednesday of each month 
at 6:30 p.m., October to May, at Webster Hall. 


Rocky Mountain States 

Rocky MouNTAIN RADIOLOGICAL Society. Secretary- 
Treasurer, Maurice D. Frazer, M.D., Lincoln 
Clinic, Lincoln, Nebr. 


South Carolina 

SourH CAROLINA X-Ray Society. Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charles- 
ton 16. 


South Dakota 

RaDIOLOGICAL SocrETY OF SouTH Dakota. Secretary- 
Treasurer Marianne Wallis, M.D., 1200 E. Fifth 
Ave., Mitchell. Meets during Annual Session of 
State Medical Society. 


Tennessee 

MEMPHIS ROEN1IGEN CLUB. Meetings second Tuesday 
of each month at University Center. 

TENNESSEE RADIOLOGICAL Society. Secretary-Treas- 
urer, J. Marsh Frére, M.D., 707 Walnut St., Chat- 
tanooga. Meets annually with State Medical 
Society in April. 


Texas 

DatLtas-Fort WortH ROENTGEN Stupy Cus. Sec- 
retary, X. R. Hyde, M.D., Medical Arts Bldg., 
Fort Worth 2. Meets monthly, third Monday, in 
Dallas odd months, Fort Worth even months. 

Houston X-Ray Cius. Secretary, Curtis H. Burge, 
M.D., 3020 San Jacinto, Houston 4. Meetings 
fourth Monday of each month 


Texas RaproLocicaL Society. Secretary-Treasurer, 
R. P. O’Bannon, M.D., 650 Fifth Ave., Fort Worth 
Next meeting Feb. 3—4, 1950, in Dallas. 


Utah 

Utan STATE RapDIOLoGicaL Society. Secretary-Treas- 
urer, Angus K. Wilson, M.D., 343 S. Main St., 
Salt Lake City. Meets third Wednesday, Jan- 
uary, March, May, September, November. 

Virginia 

VIRGINIA RADIOLOGICAL Society. Secretary, P. B. Par- 
sons, M.D., Norfolk General Hospital, Norfolk 7. 


Washington 

WASHINGTON STATE RADIOLOGICAL Society. Secre- 
tary-Treasurer, John H. Walker, M.D., 1115 
Terry Ave., Seattle. Meetings fourth Monday, 
October through May, at College Club, Seattle. 


Wisconsin 

MILWAUKEE ROENTGEN Ray Society. Secretary- 
Treasurer, Theodore J. Pfeffer, M.D., 839 N. Mar- 
shall St., Milwaukee 2. Meets monthly on second 
Monday at the University Club. 

RADIOLOGICAL SECTION OF THE WISCONSIN STATE MED- 
1caL Society. Secretary, Abraham Melamed, M.D., 
425 E. Wisconsin Ave. Milwaukee. Two-day meet- 
ing in May; one-day with State Medical Society, 
September. 

UNIVERSITY OF WISCONSIN RADIOLOGICAL CONFERENCE. 
Meets first and third Thursdays 4 p.m., September 
to May, Service Memorial Institute, Madison 6. 

WISCONSIN RADIOLOGICAL SOCIETY. Secretary- 
Treasurer, Irving I. Cowan, M.D., 425 East Wis- 
consin Ave. Milwaukee 2. 


Puerto Rico 

ASOCIACION PUERTORRIQUENA DE RaproLocia. Secre- 
tary, Jess Rivera Otero, M.D., Box 3542, San- 
turce, Puerto Rico. 


CANADA 

CANADIAN ASSOCIATION OF RADIOLOGISTS. 
Secretary-Treasurer, E. M. Crawford, M.D. As- 
sociate Honorary Secretary-Treasurer, Jean Bou- 
chard, M.D. Central Office, 1535 Sherbrooke St., 
West, Montreal 26, Quebec. Meetings in January 
and June. 

La Socikt& CANADIENNE-FRANGAISE D’ELECTROLOGIE 
ET DE RADIOLOGIE MEDICALES. General Secretary, 
Origéne Dufresne, M.D., Institut du Radium, 
Montreal. Meets third Saturday each month. 


Honora ry 


CUBA 
SocrEeEpAD DE RapIOLoGfiaA y FISIOTERAPIA DE CUBA. 
Offices in Hospital Mercedes, Havana. Meets 


monthly. 


MEXICO 
SocrEDAD MEXICANA DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. Dionisio Pérez Cosio, 
Marsella 11, México, D, F. Meetings first Mon- 
day of each month. 
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ROENTGEN 


THE HEAD AND NECK 


Thorotrast Pyograms in Cerebral Abscess. G. kK. 
Tutton and W. H. T. Shepherd. Brit. J. Surg. 36: 
240-256, January 1949. 

The authors use the term ‘‘pyogram” to describe the 
roentgenogram obtained after instillation of thorotrast 
into a cerebral abscess. They report a series of 56 cases 
in which this procedure was performed. 

A brain abscess is usually explored first by a brain 
needle. If enough pus is withdrawn to relieve the 
symptoms temporarily, the abscess is treated by re- 
peated aspirations until the capsule is firm, and is 
then excised unless excision is likely to do irrepa- 
rable functional damage. In the reported cases, when 
the abscess was emptied, 2.0 c.c. of thorotrast was in- 
jected and radiographs were taken at frequent intervals. 
From the pyograms the progress of the abscess was 
followed. 

Immediately after injection, the thorotrast is demon- 
strable within the abscess cavity as an ill-defined 
shadow of irregular shape and density, but within a few 
days the medium is taken up by the histiocytes of the 
abscess wall, where it remains permanently. The 
following projections have been found necessary to 
visualize an abscess in all planes and to demonstrate 
loculi and tracks: anteroposterior, half axial, and 
lateral in the brow-up position, with the patient 
supine; postero-anterior, reverse half axial, and lateral 
in the brow-down position, with the patient prone; 
right or left lateral, depending on the side of the 
abscess. 

The technic of pyography is fully discussed, and the 
appearances of pyograms early and late in the life span 
of an abscess are described, with suitable reproduction 
of films and drawings. Abscesses at special sites are 
considered and discussed. 

Pyography is useful for the following purposes: 


1. Indication of the correct site for the burr hole for 
aspiration. 
2. Indication of the size and shape of the abscess and 
hence the indication for retapping. 
Indication of the site of origin. 
Indication of the progress of capsule formation, 
and hence the age of the abscess. 
Indication of the presence of more than 
loculus. 
6. Indication of the presence of subdural abscess. 


one 


The danger of radioactivity of thorotrast must be 
considered. This is negligible if the abscess is excised, 
but if a thorotrast-impregnated cicatrix is left, some 
reaction may occur. No reactions, however, were re- 
ported in this series of cases. 

Forty-eight illustrations, 
grams; 1 table. 
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Traumatic Pneumocephalus. Herman A. Gross and 
George F. Stocker. U.S. Nav. M. Bull. 49: 113-119, 
January-February, 1949. 

Traumatic pneumocephalus is evidence of skull frac 
ture extending into a cranial air cavity, usually of the 
posterior wall of the frontal sinus or the cribriform plate 
of the ethmoid. In the case here reported, no fracture 


DIAGNOSIS 


line was demonstrable on roentgenograms of the skul] 
Because of this and the occurrence of blood in the Nose 
it was believed that the cribriform plate was the site of 
the fracture and that the air entered a rent in the dur 
and gained access to the subarachnoid space, the basilar 
cisterns, and the ventricular system, through the 
foramina of Luschka and Magendie. 

treatment was followed by recovery. 
Four roentgenograms. S. F. Tuomas, M.D. 
Palo Alto, Calif. 


Conservative 


“Overshot Axial Projection.” Its Value in the Roent- 
gen Examination of the Accessory Sinuses. Sgjlye 
Welin. Acta radiol. 31: 92-96, Jan. 31, 1949. 

Because of the difficulties of clinical examination of 
the frontal sinuses and of interpretation of the usyal 
roentgenographic picture, the author uses a so-called 
overshot axial projection. With the patient ina Sitting 
or supine position, the beam is directed submente. 
vertically. The head is extended backward so that the 
mandible is projected in front of the frontal sinuses and 
the beam is tangential to their posterior walls. 

In this projection the anteroposterior depth of the 
frontal sinuses and the thickness of their walls can be 
estimated. Since difference in translucency in the 
postero-anterior projection may simulate a pathological 
shadow, this view is often necessary to differentiate a 
shallow sinus from a sclerotic wall. Even with this 
projection, it is still impossible in some cases to establish 
definitely whether or not a frontal sinus is affected. 

Two case histories and eight roentgenograms are in- 
cluded to illustrate the technic described. 

Davip C. GASTINEAU, M.D. 
Indiana University 


Cysts and Tumors of the Jaws. Eugene W. Demaree 
California Med. 70: 61-68, January 1949. 

Diagnosis of cysts and tumors of the jaw is based on 
inspection, palpation, roentgenography and _ biopsy 
Lesions of the jaw are classified as follows: 


1. Cysts 


(a) Non-odontogenic: developmental malforma- 
tion found where embryonic processes fuse 


(b) Odontogenic: origin, dental anlagen; com- 
posed of one or all of the tissues comprising 
the normal tooth, frequently found in the 
region of the third molar 

(c) Dermoid: origin, embryonal; formed by in- 
folding of epiblast and buried tissue pro- 
ducing dermal appendages and mesoblastic 
tissue 

Odontogenic tumors, benign or malignant 

(a) Odontoma: mixed benign lesion 

(6) Cementoma: origin, periodontal membrane; 
caused by inflammation or trauma 

(c) Ameloblastoma (adamantinoma ): malignant 
tumor consisting of epithelial cells 

(d) Ewing’s endothelioma: single or multiple, 
found before the age of twenty-five; resem- 
bles osteomyelitis roentgenographically 

(e) Giant-cell tumor (epulis): origin, periodon- 
tium of the neck of the tooth; pressure 
destruction by soft-tissue mass demonstra- 
ble roentgenographically 
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(f) Osteogenic tumor, benign: exostosis, over- 

; growth of bone; osteoma, slow growing 
and painless, consisting of cortex and 
spongiosa 

) Osteogenic sarcoma: rapidly growing, solid 
neoplasm, invading soft tissues; osteo- 
clastic irregularity with some osteoblastic 
elements demonstrable roentgenographi- 
cally, sometimes confused with osteo- 


(g 


myelitis 
(h) Central giant-cell tumors: symptomless, 
slow growing, until involvement of peri- 
osteum, seen in bone originating from 
cartilage. Maurice D. Sacus, M.D. 
Cleveland, Ohio 


Foreign Body in Thyroid Following Perforation of 
Esophagus. Edward E. Jemerin and Jacob S. Aronoff. 
Surgery 25: 52-59, January 1949. 

Three cases are reported in which there was an un- 
usual sequence of events following perforation of the 
esophagus by a foreign body. In all, clinical and roent- 
genographic evidence of cervical and retro-esophageal 
infection developed and external cervical drainage was 
performed. In all 3 cases small bones had perforated 
the esophagus, but instead of perforating posteriorly into 
the retro-esophageal tissue, these foreign bodies perfor- 
ated laterally into the thyroid. The infection which fol- 
lowed developed not only paraesophageally but also in 
the thyroid lobe. In each instance an abscess formed in 
the thyroid which had to be drained surgically. In one 
case the infection was chiefly within the gland; in one 
it was confined entirely to the gland, and in the third 
was both intraglandular and periesophageal. 

The authors do not consider the diagnosis of perfora- 
tion and paraesophageal infection difficult. The history 
of ingestion of a foreign body followed by neck pain, 
dysphagia, and fever is usually obtained. The physical 
signs are those of an inflammatory process in the neck, 
consisting in tenderness, a mass, and fixation or dis- 
placement of the trachea. With perforation into the 
thyroid, the swelling and tenderness may be largely 
confined to the corresponding lateral thyroid lobe, which 
may suggest a specific diagnosis. Esophagoscopy may 
be of assistance in demonstrating that a perforation has 
occurred. A lateral roentgenogram of the neck is indis- 
pensable. This will usually show the foreign body and 
air trapped in a widened retrotracheal space. The 
frontal film may show lateral tracheal displacement. 
There apparently is not a great tendency in these cases 
for infection to travel down the retrovisceral compart- 
ment into the superior mediastinum, as when per- 
foration has taken place into that compartment. This is 
manifested by tapering of the retrotracheal widening in 
the direction of the superior thoracic aperture. 

Treatment consists in the establishment of external 
drainage with removal of the foreign body. 

Four roentgenograms. 

J. E. WarreceatuHer, M.D. 
Memphis, Tenn. 


THE CHEST 


Medical Progress: X-Ray Diagnosis of Pulmonary 
Lesions. Laurence L. Robbins. New England J. Med. 
239: 779-786, Nov. 18, 1948. 

This is a general review of the literature concerning 
the diagnosis of pulmonary lesions, including the 


various technical measures for adequate radiographic 
examination of the chest. Some of the observations 
reported in the past few years are as follows: 

In the study of tuberculosis in children under twelve 
years of age, screening with tuberculin testing is con- 
sidered preferable to x-ray examination, since so few of 
these patients show abnormalities roentgenographically. 
Single films have been found to be just as effective as 
stereoscopic studies. 

Reinfection tuberculosis is of basal onset in between 1 
and 2 per cent of patients. 

Bronchial occlusion in tuberculosis may be caused by 
enlarged lymph nodes, exudate, necrotic material, endo- 
bronchial tuberculosis, compression, torsion, and 
stretching. 

Not all pulmonary calcifications are due to tubercu 
losis, since many of these have been found to be caused 
by histoplasmosis. Torulosis, aspergillosis, Nocardia 
asteroides infection, amebiasis, and coccidioidomycosis 
all may be confused with pulmonary tuberculosis. 

Bronchiectasis has been demonstrated in as high as 85 
per cent of patients with tuberculosis. In one study of 
obstructive pneumonitis, 42 children with tuberculosis 
were examined bronchoscopically and 31 were found to 
have tuberculous granulation tissue or pressure of en 
larged lymph nodes. Some years later, re-examination of 
these patients by bronchography showed bronchiectasis 
to have developed in a considerable percentage, with 
irreversible changes. There was a tendency to localiza 
tion in the anterolateral branch of the upper lobe bron- 
chus and the apical branch of the lower lobe bronchus. 

Recent studies in bronchiectasis show that this con- 
dition can be frequently diagnosed on plain films of the 
chest. Study with contrast medium is best deferred 
until facilities for operative treatment are at hand. 

Radiologists are seeing fewer cases of typical lobar 
pneumonia. It is surprising how many chronic diseases 
such as bronchiectasis and tumor have an onset with the 
typical appearance of lobar pneumonia. 

Atypical pneumonia may produce collapse or con- 
solidation. It may resemble tularemia or ‘‘Q”’ fever. 

Loeffler's syndrome may be confused with tubercu- 
losis. It may be associated with intestinal infestations, 
allergies, brucellosis, and other diseases. The patient is 
not very ill but eosinophilia is present. 

Acute pulmonary edema may accompany acute 
nephritis, mitral stenosis, and certain other conditions 
It is probably due to capillary permeability. The signs 
and symptoms are minimal, but the chest films show 
massive centrally distributed shadows in the lungs, of a 
somewhat butterfly-like appearance. 

Staphylococcic pneumonia in infancy and childhood 
gives the appearance of an ordinary suppurative pneu- 
monia with lobular, lobar, or segmental densities, with a 
tendency to cavitation and abscess formation. In other 
types of pneumonia, pneumatocele is sometimes seen, 
with a thin margin and sometimes fluid contents. It 
usually develops in an area of consolidation and dis- 
appears without treatment. 

Recently, there has been a description of a cyanotic 
condition due to poisoning from wax crayons. The 
respiration is rapid, with slight elevation of temperature 
and pulse, weakness, and listlessness. The chest 
appears normal, but opaque material is seen in the 
stomach and intestinal tract. 

Idiopathic pulmonary hemosiderosis is characterized 
by recurrent sudden attacks of fatigue, cyanosis, 
dyspnea, rapid pulse, and high fever. Blood may be 
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noticed in the vomitus or sputum. On examination of 
the chest, there are mottling in the hilar areas and dif- 
fuse stippling in the lung fields. The infiltrations may 
suggest tuberculosis, but on closer inspection they are 
seen to be small, clear, circular spaces surrounded by 
thickened opaque walls having a pumice-stone appear- 
ance. The heart is enlarged. The pulmonary conus is 
prominent. Prognosis is poor. A similar appearance 
may be associated with mitral stenosis. 

Among the occupational diseases of the chest is 
bagassosis, resulting from inhalation of dried bagasse 
dust. The severity of the disease is directly related to 
the concentration and duration of exposure to the dust. 
It differs from other pneumonoconioses in that it is re- 
versible. Beryllium poisoning may be acute with ex- 
tens.ve pulmonary changes or chronic with delayed 
chemical pneumonitis. 

The primary concern in pulmonary cancer is early 
diagnosis. Roentgenographic screening is of value in 
detecting early new growths. Obstructive emphysema 
may be an early sign of a bronchogenic carcinoma. It is 
best demonstrated by films during expiration or during 
fluoroscopy. Later, as the tumor grows, the emphysema 
will change to atelectasis. Tuberculosis and carcinoma 
may co-exist in the same patient. Hilar enlargement or 
infiltration, evidence of major bronchial obstruction, or 
a circumscribed mass should make one suspicious of car- 
cinoma. Lymphatic spread of carcinoma through the 
lung may be impossible to differentiate from sarcoidosis, 
silicosis, or other miliary diseases. 

Myasthenia gravis is frequently found associated 
with thymic tumor. Other conditions seen in the 
mediastinum are bronchogenic cysts, malignant tera- 
tomas, neurofibrosarcomas, aneurysm, and meningocele. 

A bibliography of 130 references completes this 
paper. Joun B. McANeEny, M.D. 

Johnstown, Penna. 


Bronchography. Duane Carr, Edward F. Skinner, 
Wm. E. Denman, and Chas. R. Kessler. Dis. of Chest 
15: 92-96, January 1949. 

The authors describe a simple technic for bronchog- 
raphy in which the anesthetic mixture and iodized oil 
are introduced through the nose. For routine purposes 
the right lung is filled first in front of the fluoroscope 
and, when the desired bronchi have been delineated, a 
right lateral film is obtained. In similar fashion, the 
left bronchi are outlined and a postero-anterior film is 
made. In some cases a left anterior oblique view may 
also be desirable. In place of the foregoing group of 
films, stereoscopic views are sometimes used. 

Some indications for bronchography are outlined. 

|The authors state that a similar procedure was de- 
scribed by Forestier in 1937. Actually Forestier pre- 
sented his method before the Radiological Society of 
North America in 1934 (Radiology 24: 743, 1935), de- 
scribing it as a derivative of a technic suggested earlier 
by Hicquet and Hennebert of Brussels.—Ed. | 

HENRY K. Taytor, M.D. 
New York, N. Y. 


Gidlund. 


A Method of Bronchography. Ake S. 
Acta radiol. 31: 28-32, Jan. 31, 1949. 

The roentgen department of St. Erik’s Hospital in 
Stockholm has developed a new instrument for bronchog- 
raphy that makes possible successive anesthesia of the 


bronchi. It consists of a tightly wound spiral of stain- 
less wire of successively finer gauge, covered with rub- 


December 1949 


ber; a bent mouthpiece threaded into the APeX Of the 
spiral in order to facilitate passage through the laryny 
and make possible introduction of the instrument into 
the desired bronchial branch; and an inlet through 
which the anesthetic and the contrast medium may be 
injected. 

Prior to examination, the patient is tested for sensi- 
tivity to iodine and given an injection of Penicillin, 
Three quarters of an hour before the examination, 1) 
mg. of atropine is given intramuscularly. The pharynx 
is anesthetized with 5 per cent cocaine and the instru. 
ment is passed under fluoroscopic control. As it js 
pushed into the area to be examined, the anesthetic—9 
per cent xylocain—is instilled at each bifurcation of the 
bronchial tree. Not more than 4 c.c. of anesthetic 
should be used. Injection of the contrast medium 
is made in the desired bronchus, ordinarily only about 
5.0 c.c. being required. 

The author stresses the necessity of elimination of the 
cough reflex and feels that this can be done by the 
method of successive anesthesia. Since the examination 
is limited to the part of the lung affected, the amount of 
contrast medium required is small, and the danger of 
spreading infection is lessened. 

Five illustrations, including 3 roentgenograms. 

Davip C. GASTINEAU, M_D. 
Indiana University 


Physical and Roentgenologic Findings in the Early 
Diagnosis of Nonopaque Foreign Bodies of the Bronchial 
Tract. Arthur Q. Penta. New York State J. Med. 49: 
64-68, Jan. 1, 1949. 

Non-opaque foreign bodies in the bronchial tract are 
easily diagnosed if the condition is thought of and if one 
knows what to look for. The physical and x-ray find- 
ings are caused by obstruction, at first partial, then 
complete. 

With partial obstruction the involved lung or lobe be- 
comes emphysematous since air enters during inspira- 
tion but cannot get out when the bronchus narrows du- 
ing expiration. Conventional films will show a greater 
transparency on the obstructed side. If the ballooning 
of the lung is marked, the axis of the ribs is changed, re- 
sulting in a widening of the intercostal spaces. The 
dome of the diaphragm is at first only slightly de- 
pressed, but as the lung becomes more distended with 
air, it tends to become flattened. There is slight dis- 
placement of the heart shadow toward the uninvolved 
side, which appears more marked in films obtained in 
expiration. [Fluoroscopy at this stage (which the 
author does not mention) reveals these changes at a 
glance. | 

Later, as obstruction becomes complete, collapse 
occurs and the signs are then reversed. There is den- 
sity of the involved area; the intercostal spaces are 
narrowed; the diaphragm is elevated, and the medi- 
astinal structures are now displaced toward the affected 
side due to the increased negative pleural pressure. _ If 
the foreign body is not removed, pneumonitis develops, 
followed by empyema in some cases, and possibly death. 

Eight illustrations, including 4 roentgenograms. 

Zac F. Enpress, M.D. 
Pontiac, Mich. 


Pulmonary Tuberculosis Involving the Lower Lobes. 
Emil Rothstein. Am. Rev. Tuberc. 59: 39-49, January 
1949. 

On the basis of a study of 48 cases of lower-lobe pul- 
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monary tuberculosis the author discusses the diagnostic 
and therapeutic problems associated with this form of 
the disease. Of the total group, one-half presented 
initial difficulties in diagnosis. The most common error 
was to consider an infiltrative lesion in a lower lobe to be 
non-tuberculous despite suggestive evidence of cavita- 
tion. Because of its location, the lesion was usually re- 
garded as an unresolved or slowly resolving “‘virus” 
pneumonitis. In several cases bronchoscopy and 
bronchography were performed because of a suspicion of 
bronchiectasis or new growth. In 2 cases neoplasm 
could not be excluded and resection was performed. 

Sixty per cent of the lesions were located at the apex 
of either the right or the left lower lobe, and most of 
these gave evidence of so-called hilar cavities; the re- 
mainder were in the basal portion of the lower lobes. In 
addition to lateral views, oblique projections were found 
to be valuable in demonstrating retrocardiac lesions. 

Bronchial disease was believed to be present in 
three-fourths of the cases. This was manifested by (1) 
bronchoscopic evidence of stenosis or tracheobronchitis, 
(2) roentgen evidence of atelectasis, or (3) cavity be- 
havior characteristic of tension cavity. 

During the period of study, extension occurred in 60 
percent. Usually this was to the upper lobes. No one 
form of treatment was found entirely satisfactory. It 
seems probable that a short period of bed-rest followed 
by phrenic crush and pneumoperitoneum will offer the 
best results. Patients with lower-lobe tuberculosis 
apparently do not have decreased resistance to the 
disease, and the prognosis is approximately the same as 
with disease of similar extent in the upper lung fields. 

Four roentgenograms; 3 drawings. 

L. W. Paut, M.D. 
University of Wisconsin 


Prognosis of Inspissated Cavities. Robert S. Study 
and Philip Morgenstern. Am. Rev. Tuberc. 59: 53-67, 
January 1949. 

The authors report a study of 6 cases of pulmonary 
tuberculosis in which inspissated cavities were present, 
in an attempt to determine the ultimate fate of such 
cavities. Only cases were included in which roentgeno- 
graphic evidence of an open cavity was originally 
present, with later studies showing the cavity becoming 
filled with secretions and then transformed into a dense 
opacity which decreased in size with the passage of 
time. The pertinent data with reference to the cases 
are given in tabular form and the 6 cases are presented 
in detail. Theories as to the mechanism of cavity 
closure are reviewed. In the past it has been the 
genera] consensus of opinion that inspissated cavities 
are unsafe and will eventually empty their contents 
through the draining bronchus and cause bronchogenic 
spread. The authors’ material refutes this point of view. 
Serial roentgenograms extending over periods up to 
seven and one-half years show the lesions to decrease 
consistently in size after “‘inspissation.”’ It is concluded 
that a true inspissated cavity is essentially a benign 
lesion and has a favorable prognosis. 

One table; 22 roentgenograms. 

L. W. Pau, M.D. 
University of Wisconsin 


Mass Surveys in Childhood. Experiences and Re- 
sults. Rudolf Garsche. Schweiz. med. Wchnschr. 
79: 39-43, Jan. 15, 1949. (In German) 

The author’s experience is based on the photoroentgen 
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tudy of 3,014 children, 195 under six years, 1,482 from 
six to ten years, and 1,337 from eleven to fourteen 


years. Two-thirds of these were normal; the findings 
in the remainder varied. Exudative or cavernous 
lesions were in question in 23 children, while 25 more 
had increased lung markings. Active tuberculosis was 
subsequently proved in 15 of the 23, but in none of the 
25. Of 482 children with enlarged hilar lymph nodes, 
only 57 were later proved to have tuberculosis. Three 
of 10 pleural effusions and 2 of 7 instances of mediastinal 
widening were found to be tuberculous. The 77 cases of 
verified tuberculosis constituted 2.56 per cent of the 
series. No tumor except thymic hypertrophy was dis- 
covered. Cardiac abnormalities were noted 56 times. 
The limited usefulness of this type of study is ex- 
tensively discussed. The younger the child, the more 
time required for positioning, etc. Also, the proportion 
of satisfactory films is less than with adolescents, where it 
should be possible to limit spoilage to 2 per cent. Even 
in the eleven- to fourteen-year group the rate of ex- 
amination reached only 80 per cent of that of adults, 
while in children under six it was 30 per cent. The 
production of technically satisfactory films thus be- 
comes so hard that the procedure is not recommended 
for children under the age of six, and only under special 
conditions through the ninth year. After the age of ten, 
satisfactory films may be obtained. However, there isa 
very large element of doubt in the interpretation, and 
the opinion of a committee consisting of a radiologist, a 
pediatrician, and a phthisiologist is recommended. 
Hilar abnormalities are in particular a source of trouble, 
since the percentage due to tuberculosis is so small. In 
general, the indiscriminate employment of mass photo- 
roentgen surveys in children is to be deprecated, and 
“aimed” surveys on screened or special groups recom- 
mended. 
Two tables. Lewis G. Jacoss, M.D. 
Oakland, Calif. 


A Tuberculosis Case-Finding Program in Erie 
County, New York. Vincent H. Handy and William D. 
Crage. Am. Rev. Tuberc. 59: 78-85, January 1949. 

The tuberculosis death rate in Erie County, New 
York, has for many years been one of the highest in 
New York State. In 1946 it was 46.8 per 100,000 
population. In that year a mass case-finding program 
was undertaken with the aid of a mobile 70-mm. photo- 
fluorographic unit. During the first year of operation a 
total of 80,512 persons were examined (excluding those 
having unsatisfactory films). The present article 
analyzes the results obtained in this group. The ma- 
terial is presented in six tables. Of the total, 1,576 were 
recommended for further study on the basis of the small 
films. As a result of further examination, including 
14 X 17-inch roentgenograms, 335 persons, or 4.16 per 
thousand examined, were found to have clinically sig- 
nificant tuberculosis. Three-fourths of the cases were 
minimal in extent. In addition to the cases of tubercu- 
losis, 388 diagnoses of non-tuberculous abnormalities 
were made. L. W. Pau, M.D. 

University of Wisconsin 


Tuberculosis Control Program of Nine California 
Mental Institutions. Results of Initial Chest X-Ray 
Survey. Waldo R. Oechsli. Pub. Health Rep. 64: 
4-16, Jan. 7, 1949. 

Mental institutions provide a productive field of in- 
vestigation in regard to tuberculosis case finding. In 
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California, in the year 1944-45, the 25,810 inmates of 
mental hospitals, forming only 0.3 per cent of the popu- 
lation of the state, contributed 4.4 per cent of the deaths 
from tuberculosis. The mortality from this cause in 7 
California hospitals for the mentally ill was 600 per 
100,000 resident population; in 2 hospitals for mental 
defectives 400 per 100,000. Among some 25,090 
patients in the 7 mental hospitals, more than 8 per cent 
were found to have previously unsuspected reinfection 
pulmonary tuberculosis. Even among the employees of 
these hospitals the incidence of pulmonary tuberculosis 
was 2.7 per cent. 

Prevalence of tuberculosis was highest in patients 
with dementia praecox, probably because their hospital 
stay is longer. There is some statistical evidence that 
the mental state itself is a minor factor in a large number 
of cases. 

The control program now in effect in California was 
formulated by the Department of Public Health and 
the Department of Mental Hygiene. It provides for 
annual miniature-film studies of all patients and em- 
ployees, segregation of tuberculous patients, and large- 
film examination of all new patients and employees. 

Eleven tables. EDWARD E. Levine, M.D. 

Dearborn, Mich. 


Problems in Radiological Interpretation. J. Yeru- 
shalmy. California Med. 70: 26-29, January 1949. 

Recent comparative x-ray studies by a group of Cali- 
fornia radiologists led to the following conclusions: (1) 
Photofluorography is a relatively efficient tool for 
tuberculosis case finding. (2) All photofluorograms 
should be interpreted independently by two competent 
interpreters. (3) The activity of a lesion cannot be de- 
termined from a single roentgenogram. 

There is a variation in film interpretation between 
different observers, similar to that noted in many other 
fields which have been subjected to valid test. This 
variation is now the subject of extensive investigation, 
out of which should come considerable progress in all 
branches of medicine. 

[The studies referred to here were taken by Dr. L. H. 
Garland as the subject of his Presidential Address be- 
fore the Radiological Society of North America in 
December 1948. This appears in full in a recent issue of 
RaproLocy (52: 313, March 1949). | 


Coexistent Bronchogenic Carcinoma and Active 


Pulmonary Tuberculosis. Edward Robbins and 
Gertrude Silverman. Cancer 2: 65-97, January 1949. 

The authors report 11 cases of bronchogenic car- 
cinoma and 1 of bronchial adenoma, all associated with 
active pulmonary tuberculosis. In 6 cases the neoplasm 
was the more prominent disease and in 6 tuberculosis 
played the dominant role. It is pointed out that the 
presence of severe or prolonged pain in a patient with 
tuberculosis should direct attention to investigation for 
a coexistent carcinoma. Eight of the 12 patients com- 
plained of pain in the chest. In 6 of these the pain was 
localized to the side of the carcinoma. 

The authors feel that therapeutic irradiation of the 
lung for carcinoma carries a hazard of activation of a 
coexistent tuberculosis. Four of the 12 patients re- 
ceived radiotherapy; in 2 of these there seems to have 
been definite activation of the tuberculous process, and 
in another possible activation. 

The finding of a negative sputum does not exclude 
active pulmonary tuberculosis in patients with car- 
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cinoma of the lung. Where bilateral lung infiltrations 
are seen in the roentgenogram, multiple sputum ey. 
aminations should be done. ° 

There is no demonstable causal relationship between 
pulmonary tuberculosis and bronchogenic carcinoma, 
In some cases it could be shown that the tuberculosis 
probably preceded the carcinoma. In many instances 
it was felt that the presence of an obstructive hilar 
tumor increased the severity of the tuberculosis jn the 
lung parenchyma distal to the tumor. 

Review of the cases suggests that in 6 of the 1] the 
diagnosis might have been made had a second major 
disease been suspected. In the other 5, there were no 
clues to the coexistent major disease. 

Twenty-one roentgenograms; 19 photomicrographs 
10 photographs; 1 table. 

DONALD R. Bryant, M_D. 
The Henry Ford Hospital 


Tuberculin, Coccidioidin, and Histoplasmin Sengj. 
tivity in Relation to Pulmonary Calcifications. A Survey 
Among 6,000 Students at the University of Chicago, 
William G. Beadenkopf, Clayton G. Loosli, Herbert 
Lack, Frederick A. Rice, and Robert \V. Slattery. Pub 
Health Rep. 64: 17-32, Jan. 7, 1949. 

Histoplasmosis and coccidioidomycosis, as well as 
tuberculosis, may be etiologically associated with pul 
monary calcification. These antigens were included 
among skin tests given 6,000 students at the University 
of Chicago as part cf a tuberculosis control program 

The over-all prevalence of tuberculin sensitivity was 
26 per cent; of coccidioidin sensitivity, 4 per cent; of 
histoplasmin sensitivity, 20 per cent. Sixty per cent of 
those examined reacted to none of the three antigens 
The prevalence of sensitivity to all antigens increases, 
stepwise, with age. 

Pulmonary calcification was present in 29 per cent of 
the histoplasmin reactors, double the figure for the 
tuberculin reactors, 14 per cent. The coccidioidin 
reactors were intermediate (19 per cent). Of interest is 
the fact that a third of those showing pulmonary calci- 
fication reacted to none of the antigens. 

Detailed surveys were also conducted in regard to 
geographical variations of the skin reactors and geo 
graphical distribution of pulmonary calcification. 

Five figures; 8 tables. 

Epwarp E. Levine, M.D. 
Dearborn, Mich 


Honeycomb Lungs. Neville Oswald and Thomas 
Parkinson. Quart. J. Med. 18: 1-20, January 1949 

Sixteen cases of honeycomb lungs (a type of cystiz 
disease characterized by thin-walled cysts distributed 
uniformly through the substance of both lungs) are pre- 
sented to emphasize the fact that the condition occurs in 
a variety of diseases in which there is diffuse interstitial 
pulmonary infiltration. In 6 cases the lesions were 
associated with a general disorder, namely, xanthomat- 
osis, biliary cirrhosis, tuberous sclerosis, and pituitary 
disease; the histories of these cases are presented and 
they are compared with similar cases from the literature 
In the remaining 10 cases the honeycomb structure: 
occurred as an isolated manifestation of uncertaia 
etiology. Occasionally a developmental cause seemed 
most likely, but more often interstitial inflammation 
appeared to be the predominant factor. 

Regardless of the etiology of honeycomb lungs, the 
respiratory symptoms are the same. Eight patients 10 
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the present series suffered from spontaneous pneumo- 
thorax; in 5 it was bilateral. The remaining 8 patients 


had dyspnea W hich, in those cases followed long enough, 


was progressive , 4 patients died from progressive cor 
pulmonale within two years of the onset of respiratory 
symptoms. os : 

In spite of the diverse conditions responsible for 
honeycomb lungs in the 16 cases reported, the radiologic 
findings were remarkably constant. Throughout both 
jung fields a reticular pattern was seen, varying from 
fine to coarse. The cyst spaces were consistently much 
more obvious in a lung partially collapsed by spon- 
taneous pneumothorax than in the same lung completely 
re-expanded. Tomograms were made in 4 cases and 
clearly demonstrated the honeycomb appearance in 
each instance. Bronchograms, in 4 cases, showed no 
abnormality; in no case did the cyst spaces fill with 
opaque oil, even after coughing. Occasionally the con- 
trast medium appeared to outline the walls of the cyst, 
as a result of distortion of the smaller bronchi around 
the cysts. Interpretation of these findings may be far 
from easy, as many diseases give rise to reticulation in 
the lungs. A similar, but not identical, picture may be 
observed in pneumoconiosis, sarcoidosis, lymphangitis, 
chronic miliary tuberculosis, and other diseases pro- 
ducing scattered pulmonary lesions. Radiologic diag- 
nosis depends on the identification of the cysts through- 
out both lungs, reticulation, and a normal bronchial 
tree. The cysts are often best demonstrated behind the 
sternum in a lateral film, or in a tomogram 

Right roentgenograms; | photograph; 3 photomicro- 
graphs. 


Acute Pneumonitis Following the Inhalation of Nitric 
Acid Fumes. M. Blanche, R. Soichot, and J. de Gislain. 
J. franc. méd. et chir. thorac. 3: 84-91, 1949. (In French) 

A Case of Acute Pneumonitis Due to Nitrous Fumes. 

L. Justin-Besancon, Y. Paley, and Cl. Polonovski. 
Ibid., pp. 92-96. (In French) 

These are two case reports on chemical pneumonitis 
produced by inhaling fumes of nitric acid. The acuity 
and severity of symptoms seem to depend upon the con- 
centration of the gas and upon individual sensitivity. 
If too much of a concentrated vapor is inhaled, there 
may be an acute pulmonary edema in a few hours, lead- 
ing to death in many cases. With less concentrated 
vapors, there is a latent period of two or three weeks be- 
fore symptoms appear. 

Roentgenologically there is a diffuse nodular infiltra- 
tion that seems to spare the extremities of the lung. 
One patient had an eosinophilia of 18 per cent. 

Treatment consists in the administration of oxygen 
and penicillin, the latter to prevent secondary infection. 
Recovery is the rule except in the acute fulminating 
cases. 

Each paper is illustrated by 4 roentgenograms. 

Cuas. Nice, M.D. 
University of Minnesota 


Pneumoconiosis from Fuller’s Earth. Report of a 
Case with Autopsy Findings. Henrik O. Tonning. J. 
Indust. Hyg. & Toxicol. 31: 41-45, January 1949. 

Fuller's earth is a soft, flaky, mica-like substance. It 
is dug in the open and purified by baking and washing. 
Its main industrial use lies in its ability to remove im- 
purities from animal, vegetable, and mineral oils. 

In the case reported the pneumoconiosis was an in- 
cidental finding at autopsy. There was no nodulation 


or massive fibrosis such as is seen in the typical silicotic 
lung. The patient, aged 79, had worked in a fuller’s 
earth plant at least fifty years earlier. 

Four photomicrographs. 


A Study of Post-Operative Pulmonary Atelectasis. 
John Goodwin. Brit. J. Surg. 36: 256-263, January 
1949. 

The author states that some form of pulmonary col- 
lapse is the most frequent postoperative chest complica- 
tion. It is always basal, affects the right lung pre- 
dominantly, and is most commonly seen following upper 
abdominal operations. The collapse may be segmental 
(Group 1), lobular with x-ray changes (Group II), or 
lobular without x-ray changes (Group III). 

Of 63 cases of postoperative chest complications 
studied radiologically and clinically, 60 were diagnosed 
as collapse of the lung. In 42, radiological signs of 
collapse were present. The other 18 presented a 
clinical picture identical with that in patients with 
radiological evidence of the condition. 

The author believes that no advantage is to be 
gained by adopting a sharply defined classification of 
postoperative collapse, since on clinical grounds cases do 
not fit into a rigid plan, but merge imperceptibly from 
one group to another. 

Twelve roentgenograms showing different phases of 

EpseEL S$. REED, M.D. 
University of Louisville 


collapse; 1 table. 


Pleural Fibrin Body Simulating Cardiac Aneurysm. 
Report of a Case. Philip Morgenstern. Dis. of Chest 
15: 103-106, January 1949. 

Roentgen examination of a patient with an induced 
left pneumothorax showed a convex area of density 
adjacent to the cardiac apex, suggesting an aneurysm. 
Fluoroscopy in various positions showed the abnormal 
shadow to be due to a large fibrin body which was fixed 
in the anteromedial portion of the left pleural space. 
Since an earlier film had shown a normal cardiac shadow, 
it was concluded that the fibrin body developed after 
the induction of pneumothorax. 

Three roentgenograms. HENRY Kk. TAyLor, M.D. 

New York, N. Y. 

Postmortem Pneumothorax. David Salkin. Dis. of 
Chest 15: 1-23, January 1949. 

Artificial pneumothorax was induced in 80 cadavers 
and the effects on a variety of pulmonary pathological 
processes were observed. The cadavers were examined 
fluoroscopically and roentgenologically in the erect 
position within three hours after death. The conditions 
represented were cavernous tuberculosis, 74 cases; 
miliary tuberculosis, 2 cases; emphysema, 2 cases; 
silicosis and bronchogenic carcinoma, 1 case each. 

The author gives his observations as they affect the 
thoracic cage and the contained structures. He also 
describes the mechanism in the living and in the dead. 
He reports that practically the same results were ob- 
served postmortem as in the living. In the living, neuro- 
muscular action, tissue elasticity, and contractility are 
responsible for certain changes. Postmortem these 
same changes are accomplished by mechanical factors, 
an increase in intrapleural pressure. 

Included are 19 antemortem and postmortem roent- 
genograms. Henry K. Tayvor, M.D. 

New York, N. Y 
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Anatomy and Physiology of the Lesser Circulation as 
Indicated by Its Behavior in Health and Disease. L.R. 
Sante. Am. J. Roentgenol. 61: 1-16, January 1949. 

The author discusses the interdependence of all the 
lung structures and their influence on the lesser circula- 
tion. He believes that the septum between adjacent 
alveoli contains fibrous stroma and elastic fibers which 
aid in allowing capillaries to expand and contract. 

In emphysema, the pressure of the distended alveoli 
squeezes the capillary network and also presses on the 
smaller bronchioles to interfere with passage of air to 
and from the alveoli. This results in a radiolucent lung 
field in both inspiration and expiration. 

In atelectasis, the density produced is due mainly to 
the engorged capillaries in the collapsed segment. The 
absence of intra-alveolar positive pressure allows the 
capillaries to become engorged. 

If thrombosis in the bronchial circulation completely 
obstructs the lumen of the vessel, necrosis promptly 
follows (a matter of hours). Rounded nodules from 0.5 
to 3.0 cm. in diameter appear. They rapidly liquefy in 
the center, leaving smooth annular shadows, having 
thick but uniform walls. They may disappear or re- 
main a year or more 

Pulmonary embolism, bronchiectasis and the lym- 
phatic system in the lungs are discussed briefly. 

Twelve roentgenograms; 10 photomicrographs. 

M. M. MANALAN, M.D. 
Indiana University 


Conditions Which Result in Increased Pressure 
Within the Lesser Circulation. C. Allen Good and 
Thomas J. Dry. Am. J. Roentgenol. 61: 26-29, Jan- 
uary 1949. 

Pulmonary hypertension may be recognized by 
venous catheterization of the heart or by the roent- 
gen changes. The signs disclosed to the roentgenolo- 
gist are: (1) enlargement of the pulmonary artery and 
outflow tract of the right ventricle (conus); (2) enlarge- 
ment of the right side of the heart. Incompetence of the 
pulmonary valve adds the phenomenon of “‘hilar dance”’ 
seen fluoroscopically, with exaggerated pulsation of the 
pulmonary arteries. 

The various conditions which cause pulmonary hyper- 
tension may be classified as follows: 

(1) Obstruction to the lesser circulation beyond the 
pulmonary circuit, as in the presence of mitral stenosis 
or a failing left ventricle; (2) obstruction within the 
pulmonary system by embolic or thrombotic processes 
or widespread pulmonary emphysema and _ fibrosis; 
(3) abnormal shunts of blood from the arterial side into 
the pulmonary circulation such as occur in patent ductus 
arteriosus and interatrial septal defect; (4) kyphoscoli- 
osis. Absence of enlargement of the left auricle is 
evidence that obstructive cause of pulmonary hyper- 
tension is within the pulmonary circuit. 

Two chest roentgenograms demonstrate the diagnos- 
tic features of acute cor pulmonale due to pulmonary 
embolism without the associated roentgen findings of 
lung infarction or pleural reaction. 

J. A. CAMPBELL, M.D. 
Indiana University 


Evaluation of the Lesser Circulation as Portrayed by 
the Roentgenogram. W. Walter Wasson. Am. J. 
Roentgenol. 61: 30-37, January 1949. 

The proper roentgen analysis of the lesser circulation 
depends upon careful technic as well as a detailed 
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knowledge of the mechanical and physiological Varia, 
tions of the heart and lungs. ; 

Normally the thickness of the wall of the Tight ven. 
tricle does not change after birth and some other force 
must aid in the movement of the great volume of blood 
through the lungs. The author states that the changing 
intrapulmonary air pressure during respiration ning 
doubtedly influences the blood flow through the pul- 
monary veins and capillaries. 

To prove that there is increased pressure in the lesser 
circulation, it is necessary to demonstrate enlargement 
of the right heart. Frequently, with increased pressure 
“hilar dance” is noted. There may be lymph Stasis of 
edema of the air sacs associated with atelectasis, 

All diseases of the chest may involve the lesser circu- 
lation. The author gives the following classification: 


1. Primary and secondary heart disease, including 
disease, congestive 


congenital anomalies, valvular 
failure. 

2. Primary and secondary diseases of the pulmonary 
vessels, as primary sclerosis of the arteries, aneurysms, 
arteriovenous fistulae, rheumatism, emboli, metastatic 
tumors, allergic response. 

3. Diseases which constrict or compress the pul- 
monary vessels, such as pulmonary fibrosis, and those 
which produce inflammatory involvement of the 
vessels, such as tuberculosis. 

4. Conditions which influence the lesser circulation 
by disturbing the mechanics of the chest, thereby re- 
ducing the power of respiration to propel blood. These 
include obesity, kyphosis, funnel chest, chest wall 
trauma, postoperative fixation of the diaphragm. 

Eight roentgenograms; 2 drawings; 1 table. 

RacpuH T. Levin, M.D. 
Indiana University 


The Heart in Sickle Cell Anemia. William H. Hig- 
gins, Jr. South. M. J. 42: 39-44, January 1949. 

Heart changes have been demonstrated in a high per- 
centage of patients with sickle-cell anemia. These 
changes most nearly simulate those of rheumatic heart 
disease, both radiologically and clinically, but the two 
diseases are practically never co-existent. In the 
author’s series of 62 patients, murmurs were heard in 72 
per cent, the most common being the apical systolic 
murmur. The next most common murmur in this 
series of cases was the pulmonary systolic, heard in 33 
per cent of these cases. 

Roentgenographically the heart usually appears 
globular. The so-called ‘‘mitral heart,’’ with prominent 
pulmonary conus, is not unusual, but left auricular en- 
largement is seldom demonstrable fluoroscopically. 
Right-sided enlargement may occur without generalized 
hypertrophy or dilatation, possibly due to pulmonary 
hypertension secondary to vascular obstruction. Con- 
gestive failure is rare in sickle-cell anemia, even with 
enormous pancardiac dilatation. In young patients 
changes in heart size usually regress with improvement 
of the anemia by repeated transfusions; in the older 
group with more chronic anemia, the changes are un- 
affected by treatment. 

Three roentgenograms; 2 tables. 

Harvey J. THompson, Jr., M.D. 
Jefferson Medical College 


Pericarditis. S. C. Percefull and Roger B. Bost. 
South. M. J. 42: 34-39, January 1949. 
The author classifies pericarditis clinically as (1) 
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acute, (2) chronic constrictive, and (3) chronic noncon- 
strictive. The salient features of 10 cases are presented. 

The most important clinical findings listed are the 
characteristic substernal pain, friction rub, and the elec- 
trocardiographic findings. ay 

A very brief summary of the radiologic signs of peri- 
cardial effusion is given. The normal subdivisions of 
the cardiac shadow are obliterated. Neither the Val- 
salva maneuver, nor the Mueller test produces any 
significant change in size or shape of the cardiac shadow, 
whereas in dilatation the shape of the heart will vary 
markedly. In a normal chest the bifurcation of the 
trachea has an angle of about 75degrees. In cardiac en- 
largement it is visible and frequently widened to 100 to 
130 degrees. This angle is often obscured in pericardial 
effusion; when visible, it is seldom widened. Rapid 
change of heart size in repeated films is suggestive of 
pericardial effusion. 

Five roentgenograms; 3 electrocardiograms. 

Joun DeECarLo, Jr., M.D. 
Jefferson Medical College 


Value of Angiocardiography in Establishing the 
Diagnosis of Pericarditis with Effusion. Robert G. Wil- 
liams and Israel Steinberg. Am. J. Roentgenol. 61: 
41-44, January 1949. 

Angiocardiography by the method of Robb and 
Steinberg was used in 4 patients in whom routine 
methods of investigation were inconclusive in establish- 
ing a diagnosis of pericarditis with effusion. Films were 
taken in the postero-anterior projection at appropriate 
intervals to demonstrate the chambers of both sides of 
the heart, and in each instance the opacified chambers 
were seen to lie well within the cardiac silhouette. 

The distance between the opacified right and/or left 
heart chamber and the cardiac silhouette represents the 
combined thickness of the muscular wall of that cham- 
ber and the pericardium and its contents. Any density 
outside the chamber wall represents fluid. The method 
is particularly valuable when clinical and laboratory 
findings are inconclusive. 

In the 4 cases reported the diagnosis was confirmed by 
pericardial tap. 

Three roentgenograms. JAMES LORMAN, M.D. 

Indiana University 


Spontaneous Pneumopericardium. Case Report. 
Vernon C. Harp, Jr., and Edwin S. Peeke. Am. Heart 
J. 37: 134-141, January, 1949. 

A diagnosis of spontaneous pneumopericardium was 
made roentgenographically in a 63-year-old male. 
The patient died on the second hospital day. On post- 
mortem examination, the stomach was found adherent 
to the diaphragm and to the transverse colon. On 
separation of the organs necrotic areas with communica- 
tions were found, one between the stomach and pericar- 
dium through the diaphragm, and a second between the 
stomach and colon. No tumor was visible, but micro- 
scopic examination revealed a scirrhous carcinoma of the 
stomach. The anatomical diagnosis was scirrhous 
carcinoma of the stomach with ulceration and adhesions 
to and perforation of the diaphragm, pericardium, and 
transverse colon, with gastrocolopericardial fistulae, 
and pneumopericardium. 

Onk; 10 cases of spontaneous pneumopericardium 
have been reported since 1931, and these include no in- 
stances in which carcinoma was the cause. In a review 
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of the earlier literature Shackelford (J.A.M.A. 96: 187, 
1931) found 39 spontaneous cases, 13 of which were 
due to erosion of hollow viscera. Pericardial perforation 
was caused by benign ulceration of the esophagus in 4 
instances and of the stomach in 5. Carcinoma of the 
esophagus caused 3 instances of pneumopericardium. 
Only one case was associated with carcinoma of the 
stomach, and in this instance radium necrosis was con- 

sidered to have been responsible for the perforation. 

Four illustrations, including 1 roentgenogram. 
HENRY K. Taytor, M.D. 
New York, N. Y. 


Heart Index or Heart Volume in Judgement of 
Congenital Heart Diseases. Sigurd Eek. Acta paediat. 
37: 61-67, 1949. 

The author believes that the heart-volume method of 
Jonsell (Acta radiol. 20: 235, 1939) is superior to the 
index method for determining cardiac size. Jonsell’s 
method is a modification of the Rohrer-Kahlstorf 
formula for ellipsoid bodies, K XK L X B X D, where K 
is a constant of several factors, among which is the focal 
distance; L is the longest diameter, measured from the 
base of the shadow of the arterial trunk on the right side 
of the heart down to the apex; B is the broadest 
diameter, namely, the shortest distance from the right 
heart-diaphragmatic angle to the left border of the 
heart; and D is the greatest depth from the frontal 
border of a moderately filled esophagus to the frontal 
border of the heart, or, if this is not definable, to the 
posterior border of the sternum. 

The measurements by the two methods in 23 cases of 
Fallot’s tetralogy and 7 of Eisenmenger’s complex are 
compared. Projection of a Fallot roentgenogram on top 
of that of an Eisenmenger case shows that the heart in- 
dex method does not take into consideration the depth 
or length of the heart and thus gives a very inexact indi- 
cation of its size. 

Two roentgenograms; 2 drawings; 2 tables. 


Syndrome of Pulmonary Stenosis with Patent Fora- 
men Ovale. Arthur Selzer, William H. Carnes, Charles 
A. Noble, Jr., William H. Higgins, Jr., and Robert O. 
Holmes. Am. J. Med. 6: 3-23, January 1949. 

Two cases of pulmonary stenosis with intact inter- 
ventricular septum and patency of the foramen ovale 
are reported, with an analysis of 27 additional autopsied 
cases from the literature. This series is compared with 
reports of autopsied cases of pulmonary stenosis with 
both septa closed, of the tetralogy of Fallot, and of the 
Eisenmenger syndrome. 

Pulmonary stenosis with patent foramen ovale is 
characterized by chronic cyanosis, polycythemia, and 
clubbing. In degree of cyanosis, it occupies an inter- 
mediate place between the tetralogy of Fallot and the 
Eisenmenger syndrome. Pulmonary stenosis with 
closed septa is essentially a non-cyanotic lesion. 

On the basis of cyanosis, cases of pulmonary stenosis 
with and without patency of the foramen ovale are 
placed in different classes of congenital heart disease. 
Otherwise these two diseases are clinically and patho- 
logically very similar and differ from the tetralogy of 
Fallot in important respects. 

The most distinctive feature of pulmonary stenosis 
with patent foramen ovale is the x-ray appearance of the 
cardiac shadow, which is characterized by a post- 
stenotic dilatation of the pulmonary artery and its 
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branches. This again places the condition in an inter- 
mediate position between the small shadows of the pul- 
monary vessels in the tetralogy of Fallot and the very 
prominently dilated and congested pulmonary vessels of 
the Eisenmenger syndrome. 

Other clinical features and pathologic findings of pul- 
monary stenosis with patent foramen ovale are dis- 
cussed, and evidence is presented to show that this is a 
well defined clinical entity with enough distinctive 
features to make possible diagnosis during life. Next to 
the tetralogy of Fallot it is the most important con- 
genital cardiac lesion in adults with chronic cyanosis, 
polycythemia, and clubbing. It is a conspicuous excep- 
tion to the rule that cyanotic congenital heart disease 
with dilated pulmonary arteries is unsuitable for surgical 
relief. 

Eleven illustrations, including 4 roentgenograms; 8 
tables. 
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Diagnosis of Congenital Aneurysm of the Pulmonary 
Artery. Report of Two Cases. Charles T. Dotter and 
Israel Steinberg. New England J. Med. 240: 51-54, 
Jan. 13, 1949. 

The authors define congenital aneurysm of the pul- 
mofiary artery as an organic, localized or diffuse dilata 
tion that cannot be accounted for by any known 
cause of pulmonary artery dilatation. Many reported 
cases are associated with other contributing factors and 
therefore cannot be considered congenital in origin 
Two cases are here recorded 

The first patient was a 34-year-old male who had once 
been refused a job because of an abnormal shadow about 
There was no history of rheumatic fever or 
Physical examination showed an ac- 


his heart 
venereal disease 
centuated pulmonary second sound, a systolic murmur 
at the third left interspace and in the pulmonic area, 
and a basal diastolic murmur. A film of the chest 
showed a prominence in the pulmonary artery segment, 
and at fluoroscopy this was seen to be expahsile during 
systolic pulsation. On lateral projection, a rounded 
density was seen in the midst of the hilar shadows 
Angiocardiography showed an aneurysmal dilatation of 
the main stem pulmonary artery and its left main 
branch, 62 mm. in its supero-inferior diameter. There 
was no other evidence of abnormality. The patient 
is asymptomatic. 

The second case was that of a 50-year-old white fe 
male who, at the age of forty-four, was supposed to have 
had tuberculous cervical lymphadenitis (not proved 
X-ray examination of the chest showed a prominence of 
the left hilar region, assumed to represent tuberculous 
lymphadenitis. There was no change in the appearance 
of the chest over a period of six years. The patient was 
asymptomatic. Physical examination revealed a sys 
tolic murmur at the second and third left interspace and 
the pulmonic second sound was accentuated. A film of 
the chest showed prominence of the left cardiac border, 
which at fluoroscopy had an expansile systolic pulsation 
In the lateral projection a rounded density was seen in 
the mid-hilar region. Angiocardiography showed a 
dilatation of the main stem and both main branches of 
the pulmonary artery measuring 60 mm. at its greatest 
supero-inferior diameter. No other abnormality was 
noted. 

Both of these cases appear to fill the requirements of 
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congenital aneurysm of the pulmonary artery, since no 
predisposing cause was uncovered. 
Six roentgenograms (4 angiocardiograms). 
Joun B. McAneny, Mp. 
Johnstown, Penna. 


Congenital Aortic Atresia. Report of the First Case 
with Left Axis Deviation of the Electrocardiogram, 


128, January 


Louis A. Soloff. 
1949. 

The author presents the case history of a newborn in- 
fant with a congenital cardiac anomaly. Cyanosis and an 
increased respiratory rate appeared on the third day of 
life. Roentgen examination revealed a “tremendoys 
heart,’ increased pulmonary vascular markings, and a 
distended superior vena cava. The enlargement was 
essentially upward and anteriorly and involved the 
right auricle, right ventricle, and pulmonary conys. 
There was no appreciable enlargement Posteriorly or 
downward. An electrocardiogram revealed left axis de- 
viation. 

The child died of congestive heart failure at foyr 
weeks of age. Autopsy showed the heart to occupy the 
major part of the thoracic cavity. It weighed 69 gm 
(normal weight 19 gm.) and was made up of a huge 
single-chambered ventricle, an abnormally large right 
auricle, and a small left auricle. The large ventricle 
opened normally into an enlarged pulmonary artery 
The ductus arteriosus was widely patent. An abortive 
left ventricle communicated with the right ventricle 
There was a narrow channel between the left auricle and 
the left ventricle, and another small channel between 
the left ventricle and the base of the aorta. Imper 
forate septa lay between the left auricle and left ven- 
tricle and between the left ventricle and the aorta 

The blood flow was from the pulmonary veins into 
the small abortive left auricle, through a patent foramen 
ovale into the large right auricle, into the large single- 
chambered ventricle, into the pulmonary artery, ani 
thence to the lungs and through the ductus arteriosus 
The venae cavae emptied 
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into a small abortive aorta. 
normally into the right auricle 
Aortic atresia is a rare congenital anomaly, usually 
associated with hypoplasia or absence of the left ven- 
tricle. It is incompatible with life beyond a few weeks 
The association of left axis deviation with cyanosis is 
Taussig (Bull. Johns Hopkins 
belief that it 
Schnitker (The 
Heart 
observed it with 


unusual in the newborn 
Hosp. 59: 435, 1936) expressed the 
occurred only in tricuspid 
Electrocardiogram in Congenital 
Harvard University Press, 1940) 
truncus communis persistens, and it has been found in 
The present case indicates that it 


atresia. 
Disease, 


Ebstein’s disease 
may occur also with aortic atresia 

The author that axis deviation depends 
primarily on the electrical position of the heart. When 
the heart is closer, electrically, to the left arm, left axis 
when it is closer to the left 
The vertical 


believes 


deviation tends to occur; 
leg, the tendency is to right axis deviation 
heart tends to have a right axis deviation, and the trans- 
verse heart a left axis deviation. In the case recorded 
here, growth had been limited by the diaphragm and 
lateral chest wall, and the heart grew cephalad so that 
it was electrically closer to the left arm and therefore a 
left axis deviation was produced. 

Two roentgenograms; | drawing; 1 electrocardiogram. 

Henry K. Taytor, M.D. 

New York, N. Y. 
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of Dissecting Aneurysm of the Aorta by 
Report of a Case. Abner Golden 
Am. Heart J. 37: 114-118, 


Diagnosis 
Angiocardiography. 
and H. Stephen Weens. 
January 1949. Med 
” It is generally agreed that the characteristic roentgen 
features of a dissecting aneurysm are a progressive 


widening of the aortic shadow, with diminution or ab- 


sence of pulsations The authors report a case of this 
type in which angiocardiography was done. 

"A 55-year-old white male was suddenly seized with 
substernal pain which was followed by progressive exer- 
tional dyspnea and weakness. Roentgen examination 
showed the heart to be normal in size and position but 
revealed a widened and elongated aortic shadow with 
diminished pulsations in the aortic arch and descending 
gorta. There was a smooth shallow elevation along the 
superior aspect of the arch. An angiocardiographic 
examination in the left anterior oblique position showed 
the ascending aorta to be moderately widened, with 
no abnormalities in its walls or contours; the upper and 
posterior wall of the transverse and descending portions 
were thickened, with considerable narrowing of the 
jumen in the distal portion of the thoracic aorta. 

Surgery revealed a marked fusiform enlargement of 
the aorta, arising 5 cm. above the pericardial reflection 
and extending to within a few centimeters of the dia- 
phragm, the size and extent corresponding to the 
angiocardiographic findings. 

Two roentgenograms; 1 drawing. 

HenrY K. Taytor, M.D. 
New York, N. Y. 


Complete Ligation of the Abdominal Aorta for 
Aneurysm by the Spiral Method: A Case Controlled by 
Aortography. Antonio Prudente. Am. J. Surg. 77: 
79-92, January 1949. 

The author, who is resident in Sao Paulo, Brazil, pre- 
sents an analysis of the reported operated cases of 
aneurysm of the abdominal aorta during the past one 
hundred and thirty-one years. He describes the tech- 
nics used, the complications, and the results. In his own 
successfully operated case a ligature of fascia lata was 
applied in spiral form after preliminary crushing of the 
vessel with a silk ligature. 

Diagnostic roentgenography was utilized in the 
author's case both preoperatively (barium enema study ) 
and postoperatively (aortography). The barium 
enema showed a deviation of the right colon and cecum 
toward the mid-line. Aortography was done for the 
purpose of determining the amount of closure of the 
aorta and the collateral circulation. 

The aortogram was obtained forty-nine days after 
ligation of the aorta, the procedure being performed 
under spinal anesthesia. Sodium iodide was used as the 
contrast medium. The injection was made with an 
18-cm. needle introduced into the aorta through the 
inferior left costovertebral angle. The machine of 
Reynaldo Santos was employed to obtain a pressure 
of 4.5 pounds. At the moment of injection the patient 
complained of severe pain in the abdomen and thorax 
lasting a few seconds. The films were satisfactory and 
showed total interruption of the aorta and a rich col- 
lateral circulation. 

From observation of the case presented, the following 
conclusions are drawn: (1) A fascia lata ligature in 
spiral form effects total and definitive occlusion of the 
abdominal aorta; (2) the troubles caused by ligation are 
of a neurotrophic order due to deficiency of the blood 


supply and they gradually disappear; (3) an aortic 
aneurysm can be cured by total and definitive occlusion 
of the aorta above the site of involvement. 
Two roentgenograms; 3 photographs; 9 drawings; 1 
table. MARLYN W. MILLER, M.D. 
University of Pennsylvania 


Surgical Clinics: Complications of Injection of Thoro- 
trast in the Carotid Artery. Department of Surgery, 
George Washington University School of Medicine 
Arch. Surg. 58: 60-74, January 1949. 

This symposium covers 13 patients in whom thoro 
trast had been extravasated; in 11 the accident had in- 
volved the neck, and in 2 the elbow. Seven of the cases 
have been previously reported (Amory and Bunch: 
Radiology 51: 831, 1948). The result of this accident 
was usually a slowly growing inflammatory mass, some- 
times accompanied by hoarseness, dysphagia, and 
dyspnea. Surgical excision was generally difficult, re- 
quiring careful sharp dissection, but as a rule the end 
result was good, with cessation of progress of the lesion 
and more or less relief of symptoms. The systemic 
effects of thorotrast and its radioactivity are briefly dis- 
cussed. 

Dr. J. Blaine Harrell felt that with proper technic ex- 
travascular injection should be rare, but nevertheless 
recommended the use of diodrast as preferable to thoro- 
trast. Dr. Duane C. Richtmeyer advocated immediate 
block dissection of the neck to remove the thorotrast 
when it was accidentally extravasated. 

Four roentgenograms; 2 operative photographs; 4 
photomicrographs. Lewis G. Jacoss, M.D 

Oakland, Calif. 


Arterial Anomalies of the Spinai Cord. Joseph A. 
Epstein, Aaron J. Beller, and Ira Cohen. J. Neurosurg. 
6: 45-56, January 1949. 

Though arterial anomalies of the spinal cord have 
rarely been described, the authors have seen 6 cases 
among 77 intradural extramedullary cord lesions ex- 
posed surgically since 1931. These cases are presented 
in some detail. The anomaly consists of numerous coils 
and loops of enlarged vessels containing bright red 
blood, usually not pulsating, and lying in the subarach- 
noid space. It occurs with equal frequency in the lum- 
bosacral and dorsal segments of the cord. Hemorrhage 
may be present. Histologically, the vessels show con- 
centric medial hypertrophy with normal intima and ad- 
ventitia. 

All of the authors’ patients had symptoms of gradu- 
ally increasing pressure in the thoracic and lumbar 
spinal cord. It was of interest that cutaneous nevi were 
absent. Manometric tests showed a partial block in 
most cases. Myelography revealed the same findings. 
There was an interruption in the column of oil at the 
upper level of the lesions, with a subsequent dispersal 
into small rivulets and droplets whose outlines formed a 
pattern defining the course of tortuous, convoluted 
vessels. Roentgenograms showed these defects clearly 
and offered the only means of preoperative diagnosis 

Treatment was by laminectomy and decompression 
in most cases. Radiotherapy was believed to have no 
effect on the course. Because of the possibility of 
further occlusion of the small nutrient vessels, irradia 
tion is not considered advisable. 

Three myelograms; 2 drawings. 

Pau. W. Roman, M.D 
Baltimore, Md. 
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Investigation and Treatment of Arterial Disturbances 
in the Lower Limbs. Clifford Jones and R. E. Steiner. 
Brit. J. Surg. 36: 286-294, January 1949. 

The authors report a series of 46 cases in which 
arteriography was done to demonstrate the presence, 
localization, and nature of pathological changes in the 
arterial tree of the lower extremity and the efficiency of 
the collateral circulation. Twenty-six patients had 
arteriosclerosis, 11 had thrombo-angiitis obliterans, and 
in 9, with symptoms, the arteriograms were normal. 

In arteriosclerosis, radiographs of the limb not infre- 
quently show calcification of the media. The arterio- 
grams show the lesions as widespread and affecting 
several of the larger vessels. The arterial contour is 
irregular in the diseased areas. In the later stages the 
arterial wall has a shaggy outline and the lumen be- 
comes narrowed. The next stage is vascular occlusion, 
which usually affects a large main artery. The throm- 
bosis may be very extensive and show clear-cut ends. 
Collateral channels with inconstant distribution appear 
at an early stage in the disease. At the point of origin 
and termination of the collateral vessels a localized bul- 
bous dilatation is sometimes seen. Occasionally the 
thrombus is canalized and a narrow winding channel 
can be seen running through it. 

In thrombo-angiitis obliterans, plain films show no 
vascular calcification. Arteriograms show a smooth 
narrowing of the vascular lumen, short in extent, 
localized in the authors’ series to the lower third of the 
femoral or to the popliteal arteries. Collateral channels 
appear early, become numerous and must, as shown by 
the absence of pain, give an adequate blood supply to 
the resting limb. The impression gained in the present 
series of cases is that collateral channels are more 
numerous than in peripheral arteriosclerosis, and this is 
used as a criterion to differentiate pathological narrow- 
ing and spasm. Contour changes in the arterial wall 
are localized and less widespread in thrombo-angiitis 
obliterans than in arteriosclerosis. In the more ad- 
vanced cases vascular occlusion is demonstrable, af- 
fecting either a large vessel or one or two smaller ones. 
The thrombosis ends sharply, and seems to cut across 
the lumen at right angles, or to show a smooth convex 
border, and is not irregular as in some of the arterio- 
sclerotic cases. 

The radiographic findings in arteriosclerosis and 
thrombo-angiitis obliterans are illustrated by arterio- 
grams. The technic is adequately covered. Fifty per 
cent Pyelosil was used as the contrast medium. 

The authors think that routine arteriography should 
be carried out in the investigation of patients with 
evidence of intermittent claudication and peripheral 
vascular disease. 

Treatment consists of courses of paravertebral sympa- 
thetic blocks in the very old patients and a lumbar 
sympathectomy with or without an arteriectomy in the 
better risk patients. 

Fifteen arteriograms; 1 photograph illustrating the 
technic; 3 tables. WILuiaM H. Situ, M.D. 

University of Louisville 


Injection Treatment of Varicose Veins: Radiological 
and Histological Investigations of Methods. J. B. 
Kinmonth and D. J. Robertson. Brit. J. Surg. 36: 294— 
300, January 1949. 

In order to learn something of the fate of injected 
sclerosing solutions used in the treatment of varicose 
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veins, and the effect upon the different components of 
the venous tree, injections imitating therapeutic Proce. 
dures were made with urographic dyes. Diodone Was 
chiefly used because of the lack of immediate pain op jn. 
jection. Observations of three types were made: (1) 
At operation: radiographs of retrograde injections 
down the great saphenous veins of patients selected for 
high ligature. (2) Fluoroscopic screening of injections 
of normal and varicose veins. (3) Serial venograms o 
direct injection of varicose veins. 

The authors conclude that mass retrograde injection 
down the great saphenous vein is inaccurate and 
should be abandoned. In a series of 17 cases, only 5 jn. 
jections could be considered as satisfactory. In the 
remainder, 40 per cent or more of the dye passed at 
once out of the “target area,”’ 7.e., the great saphenous 
and varicosities in the thigh and calf. 

Fluoroscopic study of injections of varicose veins in 
the calf showed that the dye sank at once into the veins 
around the ankle if the patient was standing; however 
the dye would remain where injected if the leg was kept 
in a horizontal position. Dye injected into normal leg 
veins did not pass distally. 

Serial venography showed that: (1) From 1 to L5ece. 
is the optimal amount of fluid for an individual injection, 
larger amounts tending to spill over into the deep veins, 
(2) Entry into the deep veins is particularly likely to 
occur in tributaries of the small saphenous at the back of 
the leg. (3) Serial films of the same injection confirmed 
what was found on fluoroscopic screening (see above), 
(4) Fluid passing into the deep veins remains there 
longer than might be expected. The fluid remains for 
a longer time still in the communicating veins and there 
is a tendency for it to linger in the vicinity of valves. 
These venographic studies suggested that some of the 
present methods of injection therapy might lead to 
damage of valves or intima in the deep or communicat- 
ing channels, particularly the latter. 

Histological studies upon the effects of small doses of 
sclerosant showed definite damage to the veins and 
valves even where no clinical effect was demonstrable. 

On the basis of the above investigation the authors 
make recommendations for treatment. 

Ten roentgenograms; 3 photomicrographs; 1 draw- 
ing; 1 table. WituiaM H. Smita, M.D. 

University of Louisville 


Traumatic False Aneurysm Simulating Bone Sar- 
coma. Donald C. Bowie and A. W. Kay. Brit. J. Surg. 
36: 310-311, January 1949. 

A case is described of a traumatic false aneurysm of 
the anterior tibial artery simulating a sarcoma of the 
fibula in a soldier who was nineteen years of age and who 
had had a gunshot wound of the right leg eight months 
previously. The diagnosis was established by operation 
and recovery was complete. 

The authors state that there are pitfalls in radio- 
logical diagnosis and they think it wise, when dealing 
with bone tumors, to rest the diagnosis upon a liberal 
biopsy before embarking upon mutilating surgery. 

Four roentgenograms, including arteriograms. 

WILtiaM H. Situ, M..D 
University of Louisville 


Cirsoid Aneurysm of the Scalp: Report of a Case. 
Orville F. Grimes and Norman E. Freeman. Ann. Surg. 
129: 123-130, January 1949. 

Cirsoid aneurysms of the scalp are usually progressive 
in nature and result most frequently from non-pene- 








December 1949 


NPonents of 
CUtIC Proge. 
iodone Was 
> Pain on in. 
made: (1) 

injections 
Selected for 
f injections 
NOgrams of 


le injection 
‘urate and 
» Only 5 in. 
Y. In the 
- Passed at 
Saphenous 


S€ veins in 
D the Veins 
| however, 
g was kept 
10rmal leg 


to Lice. 
| injection, 
ep veins, 
j likely to 
he back of 
confirmed 
above), 
Ins there 
mains for 
and there 
of valves, 
ne of the 

lead to 
municat- 


doses of 
eins and 
strable. 

authors 


1 draw- 
M.D. 
isville 


ne Sar- 
J. Surg. 


rysm of 
1 of the 
nd who 
months 
eration 


radio- 
dealing 
liberal 
2 


[.D 


‘essive 
-pene- 


ABSTRACTS OF CURRENT LITERATURE 895 


Vol, 53 


trating trauma to an area containing a pre-existing 
yascular lesion of a congenital angiomatous nature. 
The cirsoid is a form of arteriovenous aneurysm exhibit- 
ing multiple abnormal communications between the 
smaller arteries and veins. The decreased resistance of 
blood flow through the multiple communications leads 
toa large volume flow of blood to the area, resulting in a 
dilatation of all the vessels in the neighborhood of the 
The enlarged vessels are clearly visible and re- 
a mass of worms beneath a thinned-out and 
In contrast to the more common 


fistula. 
semble 
bluish-tinted scalp. 


congenital angioma, the cirsoid aneurysm pulsates and 
exhibits a bruit and thrill over the abnormal com- 


munications. 
Although many methods of treatment have been ad- 


yocated, the procedure of choice is complete extirpation 
accompanied or preceded by ligation of the afferent 
arteries. 

The authors present a case of cirsoid aneurysm of the 
scalp in a 35-year-old white male. The operation used 
to extirpate the lesion is described, and the dangers 
accompanying surgery are discussed. 

Seven illustrations, including two arteriograms. 

DoNnALD R. Bryant, M.D. 
The Henry Ford Hospital 


THE DIGESTIVE SYSTEM 


Benign Nonspecific Neoplasms of the Gastro- 
Intestinal Tract. J. L. Smoot and D. W. Scott, Jr. 
Virginia M. Monthly 76: 8-12, January 194%. 

Three distinct types of granulomatous tumors may 
occur in the gastro-intestinal tract: (1) specific granu- 
lomas, that is, tuberculosis, syphilis, actinomycosis, 
Hodgkin's disease and lymphosarcoma, and occasionally 
granuloma inguinale; (2) non-specific granulomas pre- 
sumably due to low-grade infection; (3) true regional or 
terminal ileitis. The first can usually be separated from 
the latter two by histologic examination. The his- 
tology of non-specific granuloma and true regional ileitis 
is, however, quite similar. 

Regional ileitis is characterized by pain in the right 
lower quadrant, diarrhea, fever, and occasionally ob- 
struction. Fistula formation is quite common and may 
extend to adjacent viscera or through the abdominal 
wall. X-ray evidence is typical, showing the ‘‘so-called 
string sign’ and ‘“‘lead-pipe’’ appearance of the bowel. 

Non-specific benign granuloma is a migratory lesion 
which occurs more frequently in the colon than in other 
portions of the bowel. It usually involves one particular 
localized area, does not cause diarrhea, stricture of an 
entire segment, or a fistulous tract. The lesion tends to 
enlarge and is strongly suggestive of a malignant growth 
on clinical examination. It is differentiated from cancer 
with more difficulty than from regional ileitis. Asa rule 
the profound anemia of carcinoma of the right bowel is 
not present, there is usually some elevation of tempera- 
ture, with an associated increase in leukocyte count. 

Surgical intervention is necessary in carcinoma, non- 
specific benign granuloma, and regional enteritis. Re- 
gardless of the preoperative diagnosis, the bowel should 
be prepared for large bowel surgery before the abdomen 
is opened, as it may be impossible to rule out one of 
these three conditions. A case of benign non-specific 
granulomatous tumor of the ileocecal valve is reported. 

One roentgenogram; 2 photomicrographs. 

J. E. WHITELEATHER, M.D. 
Memphis, Tenn. 


Experience with Screening Tests in the Detection of 
Cancer. David State. Minnesota Med. 32: 57-61, 
January 1949. 

Since achlorhydria occurs in approximately 70 per 
cent of all patients with gastric carcinoma and an ad- 
ditional 15 or 20 per cent have hypochlorhydria, 
it was felt that examination of individuals with achlor- 
hydria and hypochlorhydria could possibly lead to the 
uncovering of silent gastric cancers. Accordingly all 
out-patients registering at the University of Minnesota 
Hospital were tested for gastric acidity following sub- 
cutaneous administration of histamine. Those showing 
achlorhydria or hypochlorhydria were examined roent- 
genologically (fluoroscopy and routine and spot films). 
Also examined were persons having pernicious anemia, 
those with a family history of gastric cancer, those 
showing occult blood in the stool, and those with unex- 
plained hemoglobin values of 11.0 gm. and less. 

Among 2,890 persons tested for acidity, 911 had 
achlorhydria and 90 had hypochlorhydria. In these 
two groups, roentgen examination revealed 19 gastric 
polyps, with an additional 13 questionably present, and 
7 silent carcinomas (3 cases subsequently discovered 
bring the number to 10). Four gastric polyps and 2 
silent carcinomas were found among 70 patients with 
pernicious anemia. The findings in the other groups 
were not significant. 

A comparison of these results with those of others who 
have used age alone as a criterion for examination indi- 
cates clearly that screening on the basis of achlorhy- 
dria, hypochlorhydria, and pernicious anemia has per 
mitted the discovery of a greater number of cancers for 
a given number of x-ray examinations. 

The author also describes the routine examinations 
and laboratory studies on patients presenting them- 
selves to the cancer detection center for evaluation or 
determination of malignant conditions. 

Five tables. EpseEt S. REED, M.D. 

University of Louisville 


Diverticula of the Stomach. A Report of Thirty 
Cases and a Review of the Literature. Charles H. 
Brown, Roger P. Bissonnette, and Robert D. Albee. 
Gastroenterology 12: 10-23, January 1949. 

A series of 30 gastric diverticula seen in a total of 
525,000 hospital admissions is analyzed. The roentgen 
findings were in general characteristic—location in the 
cardia in a large majority; smooth contour and a 
smooth narrow neck communicating with the stomach; 
fluid level, capped by air, with the patient erect; strand 
of normal mucosa entering the diverticulum from the 
stomach; barium retention after twenty-four hours. 

None of the cases was treated surgically, though 
operation may be indicated for persistent symptoms 
which do not respond to medical management and in 
diverticula outside the cardia, which are more frequently 
associated with carcinoma. 

Five roentgenograms. 


A Rapid Method of Roentgenologic Examination of 
the Small Intestine: A Preliminary Report. Sydney 
Weintraub and Robert G. Williams. Am. J. Roent- 
genol. 61: 45-54, January 1949. 

The authors describe a method which they have found 
very satisfactory for examination of the small bowel in a 
relatively short period of time. In 90 per cent of their 
cases, the head of the barium meal reached the cecum in 
one hour or less. The technic is outlined as follows: 
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The usual barium meal examination and films, 
with a mixture of 4 oz. barium and 4 oz. of 
isotonic normal saline at room temperature. 

The patient then drinks 8 oz. ice-cold normal 
saline. 

Five minutes later, 
films. 

Another drink of 8 oz. ice-cold normal saline. 

Additional films fifteen minutes and _ thirty 
minutes after the first cold glass of saline. 

Spot films of suspicious areas and additional films 
at thirty-minute intervals until the cecum is 
visualized. 


14 X 17-inch abdominal 


Twenty-two roentgenograms; 3 tables. 
R. C. Datzman, M.D. 
Indiana University 


Recurrent Ileus Due to Gallstones. Larry E. Vin 
Zant and James S. Hibbard. J. Kansas M. Soc. 50: 
17-19, January 1949. 

Roentgen examination of a woman of eighty-five 
showed the typical gaseous distention of small bowel 
obstruction. A crescentic shadow was seen in the right 
upper quadrant having the appearance of a large gall- 
stone, and a similar large shadow was present in the 
small bowel region. A diagnosis of gallstone small 
bowel obstruction was made. At operation a gallstone 
measuring 3.5 cm. was removed from the lower jejunum 
through an enterostomy opening. Two months later 
symptoms recurred and a flat plate of the abdomen 
showed a gallstone shadow in the left lower quadrant at 
the level of the crest of the ilium. Operation was again 
undertaken and a stone was removed from the terminal 
ileum. 

The symptoms of intestinal obstruction due to gall- 
stones are those of simple mechanical obstruction, 
usually of a ball-valve type. A positive diagnosis can 
be made only by x-ray examination, which may show: 
(1) cholecystoenteric fistula by the presence of air or 
contrast medium in some part of the biliary system, 
(2) direct visualization of the obstructing stone, (3) 
small bowel distention. 

Three roentgenograms. 


Closed-Loop Obstruction of the Ascending Colon, 
with Incomplete Descent of the Cecum, Simulating 
Acute Cholecystitis. Eugene A. Gaston and Maurice E. 
Costin. New England J. Med. 239: 705-708, Nov. 4, 
1948. 

Twe patients were sent into the hospital for what 
appeared to be acute cholecystitis because of severe 
right upper abdominal pain, backache, and lack of 
symptoms referable to the bowel. No x-ray study was 
made of the first patient except for a cholecystogram, 
five months before, that was negative. In the second 
patient, no evidence of obstruction was seen nor could 
opaque stones be defined, but a mass was present in the 
right abdomen. Both patients were operated on 
promptly because of suspected rupture of the gall- 
bladder and each showed a small annular carcinoma of 
the proximal transverse colon producing obstruction, 
which in one patient ruptured with a resulting abscess. 

Anatomically, both these patients had a high cecum 
due to incomplete rotation, which somewhat confused 
the clinical picture. The failure to define the obstruc- 
tion in the second patient was explained by the fact that 
the dilated cecum was completely filled with fluid and 
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no gas was present to outline the bowel. Apparently 
the ileocecal valve in both instances refused to permit 
gas to flow back into the small bowel to give an indica. 
tion of intestinal obstruction. 

Obstruction of the colon in the proximal portion must 
be considered in the diagnosis of acute gallbladder 
disease. This is the point that was brought to light by 
the study of these two cases. i 

Joun B. McAneny, MD 
Johnstown, Penna, 


A New Method for the Roentgenologic Study of the 
Rectum. George Levene. Surgery 25: 68-75, January 
1949. ‘ 

Roentgenologic study of the rectum is commonly re. 
garded as of little value; some believe it to be definitely 
misleading. Analysis of the problem shows that un. 
satisfactory results obtained by the usual roentgen 
examination are due to three factors: (1) indifference 
on the part of the roentgenologist because the rectum js 
readily accessible to other methods of examination: (2 
superimposition of barium-filled segments of rectum 
and sigmoid; (3) the fact that the lesion is frequently 
hidden by the mass of barium introduced into the bowel 

The author has perfected an ingenious rectal catheter 
by means of which he is able to spray a barium mixture 
upon the walls of the rectum without building up in- 
creased intrarectal pressure. A drawing and description 
of the apparatus are given. 

After thorough cleansing of the bowel, the patient is 
Dlaced upon the fluoroscopic table, the mucosal surface 
of the rectum is sprayed following slight distention with 
air, and stereoscopic films are obtained in the desired 
positions. By means of this procedure, the valves of 
Houston are demonstrable, and lesions of various types 
not shown by routine barium enema examination are 
revealed. 

Five cases are briefly reported and 4 roentgenograms 
are reproduced. J. E. WHITELEATHER, M.D. 

Memphis, Tenn. 


Cholecystopathies from Anomalies of the Gallbladder 
and Its Ducts. Milford O. Rouse and Victor I. Lyday 
Texas State J. Med. 45: 10-14, January 1949. 

The authors outiine briefly but completely anomalies 
of the gallbladder as to shape and position, as well asa 
few miscellaneous anomalies. They also describe 
anomalies of the bile ducts. 

Although most of these anomalous conditions are of 
no clinical importance, the following may be of signifi- 
cance: a ‘“‘Phrygian cap” containing a large stone; 
inflammation and stone formation in a diverticulum; 
intrahepatic gallbladder; choledochus cyst. 

One drawing; 4 roentgenograms. 

Pau W. Roman, M.D. 
Baltimore, Md. 


Cholecystography and the Surgical Findings. Olallo 
Morales and Jorgen Swedberg. Acta radiol. 31: 44-50, 
Jan. 31, 1949. 

The authors present a statistical study comparing the 
roentgen and the surgical findings in gallbladder disease 
on the basis of 546 cases seen between 1934 and 1947. 
The technic of the examination did not vary signifi- 
cantly over the period studied; for the earlier studies 
preparations of tetraiodophenolphthalein were used and 
for the more recent ones, biliselectan and priodax. The 
single dose given orally was used at the first examina- 
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if no visualization was obtained, a double dose or 
. triple dose was administered. Intra- 


tion ; 
occasionally < , 
yenous administration of the dye was not thought to be 


necessary or advisable. : 

The findings in similar comparative studies by 
several investigators are tabulated, showing an average 
of 90 per cent agreement between the surgical and the 
roentgenologic diagnosis. In the authors’ series, in the 
event of normal contrast filling, the roentgen and 
surgical findings were quite comparable, and in the 
group of patients demonstrating no contrast filling, a 
roentgen diagnosis of gallbladder disease made in 100 
per cent of the cases agreed within 4 per cent with the 
surgical findings, though the roentgenologic diagnosis of 
calculi was far below that determined by the subsequent 
surgery. The biggest discrepancy between the roentgen 
and the surgical findings appears in the cases demon- 
strating a thin contrast filling of the gallbladder, and a 
plea is made for repeated attempts to obtain normal con- 
trast filling. 

Two tables. Joun S. Scott, M.D. 

Indiana University 


A Radiological Appearance of the Papilla Vateri in 
Pancreatic Disease. N.M. Matheson and K. D. Keele. 
Brit. J. Surg. 36: 329-331, January 1949. 

Frostberg’s ‘‘reversed-3 deformity” of the duodenum, 
which is seen in both tumor and inflammation of the 
pancreas (Frostberg: Acta radiol. 19: 164, 1938), is ob- 
served during the ordinary examination of the barium- 
filled upper gastro-intestinal tract. The authors present 
a sign, new to them, which is demonstrable during in- 
jection of the biliary tree with an opaque medium. It is 
seen at about the same level as the Frostberg sign and 
consists in a semilunar deformity in the duodenum just 
at the ampulla of Vater, attributable, it is believed, to 
displacement of the contrast medium by the edematous 
papilla in the duodenal lumen. The authors do not 
consider this a definite diagnostic sign of pancreatic 
cancer but one which may be expected in any form of 
pancreatic disease involving the ducts and producing 
considerable edema at their exit into the duodenum 

A case in which the sign was observed is reported and 
it is shown clearly in the cholangiograms reproduced 

Six illustrations, including 3 roentgenograms. 

EVERETT L. PirKey, M.D. 
University of Louisville 


Oral Hepatography. Preliminary Report of an Ex- 
perimental Study. Olle Olsson and Birger Ekman. 
Acta radiol. 31: 33-36, Jan. 31, 1949. 

The authors discuss briefly the various substances 
that have been employed in hepatography by other 
workers, including the experimental use of emulsified 
iodized fat. Their own experimental study was based 
on the following principles: (1) A great part of absorbed 
fat passes through the liver for subsequent combustion 
or storage in fat depots. (2) Fatty acids are resynthe- 
sized partly in the liver. 

Various halogenated oils were tried for opacification 
of the liver and bromine was found to be the halogen of 
choice. Quantities of 1 to 4 c.c. of brominated, emulsi- 
fied oleum sesami were administered orally to white rats. 
Roentgenograms twenty-four hours later showed good 
opacification of the liver. The increased density dis- 
appeared in two to twelve hours. Later opacification 
Occurred in the perirenal fat, retroperitoneal fat, and fat 
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depots of the shoulder and pelvic regions. 
opacification of the spleen was obtained. 
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Racpu T. Levin, M.D. 
Indiana University 


Six roentgenograms. 


THE MUSCULOSKELETAL SYSTEM 


Fibrous Dysplasia of Bone. H. H. Jacobsen and G. 
Vraa-Jensen. Acta radiol. 31: 1-16, Jan. 31, 1949. 

The authors report several cases of fibrous dysplasia 
of bone and on the basis of these and the literature pro- 
ceed to a discussion of the condition. It is characterized 
primarily by a proliferative connective-tissue process in 
one or more bones. Extensive bony involvement may 
be unilateral. Areas of abnormal pigmentation of the 
skin and, in females, precocious puberty may be present. 
The disease may have an early onset, with arrest of bone 
growth. Frequently the radiologic and clinical signs 
are rather vague, but the histologic picture is charac- 
teristic. The etiology is in question. 

Roentgenographically the lesions most often appear 
as central cyst-like radiolucent areas, vaguely defined, 
containing rather coarse trabeculae and located in the 
metaphysis or diaphysis of the bone. When the 
epiphyses are involved, the joint surface is spared. 
Localized zones of sclerotic bone may occur between 
osteoporotic areas or bone sclerosis may dominate, as 
in the maxilla and base of the skull. The cortex may 
be eroded from within but not broken. 

Among the lesions most difficult to differentiate from 
fibrous dysplasia are certain solitary bone cysts, giant- 
cell tumors, Paget’s disease, some forms of osteomye- 
litis, meningiomas of the anterior cranial fossa, and 
metastatic carcinoma. 

Four roentgenograms; 3 photomicrographs 

O. R. Russe__, M.D 
Indiana University 


Osteoid Osteoma. Bradley L. Coley and Norman 
Lenson. Am. J. Surg. 77: 3-9, January 1949. 

Osteoid osteoma has been accepted as a benign lesion 
for many years, though there has been some difference 
of opinion as to whether it is a low-grade bone infection 
of a true bone tumor. The authors define it as a local- 
ized mouostotic bone lesion of benign origin, but admit 
that the etiology is uncertain. They feel that trauma 
is not a causative factor. 

Ten cases are reported here, all in males, ranging in 
age from two to twenty years. The clinical symptoms 
did not differ from those that have been previously 
described. 

The roentgenographic picture is characteristic, show- 
ing a radiolucent area surrounded by a dense zone of 
bony sclerosis. Later in the disease the nidus becomes 
ossified and at that time one sees only a radiopaque 
area. The fact that the nidus may not be brought out 
on routine films but that overpenetrated exposures may 
be necessary is an important point. Conditions to be 
differentiated are: osteomyelitis of chronic sclerosing 
type, Brodie’s abscess, periostitis, osteogenic sarcoma, 
Ewing's sarcoma and bone repair after a greenstick 
fracture. 

The treatment that has produced the best results is 
complete removal of the nidus enclosed in a block of 
bone. The authors have had little experience with 
roentgen therapy and are not prepared to comment on 
this aspect. 


Six roentgenograms; 1 photomicrograph; 1 table 
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listing the sites at which various writers have found this 
lesion. Jack EDEIKEN, M.D. 
University of Pennsylvania 


Bone Sclerosis in Leukemia and in Non-Leukemic 
Myelosis. Frank Windholz and Sidney E. Foster. 
Am. J. Roentgenol. 61: 61—76, January 1949. 

Although the osseous manifestations of leukemia are 
mostly destructive, bone production frequently pre- 
vails. This is particularly true of monocytic leukemia. 
Three cases of this type are described. The pathologic 
bone develops in the medullary cavity as a direct meta- 
plasia of intercellular reticulum or collagenous struc- 
tures into lamellar bone. The fibrils, preliminary to 
bone formation, are furnished by cellular activity of the 
leukemic tissue. Monocytes and their derivatives and 
leukemic tissues contributed by them possess the ability 
to form intercellular reticulum, while lymphoid, mye- 
loid, and erythroblastic cells are devoid of this prop- 
erty. Bone sclerosis, therefore, is more common in 
monocytic than in other leukemias. 

As a rule lymphatic leukemia produces destructive 
bone changes. Aleukemic forms are more likely to 
show sclerotic changes. Five cases were studied in this 
group. The osteogenesis was similar to that in mono- 
cytic leukemia. 

Periosteal proliferation was present in 4 cases: 1 of 
monocytic leukemia, 1 of lymphatic leukemia, 2 of 
aleukemic lymphatic leukemia. Microscopically the 
periosteal bone shells were formed by bone spicules on 
the outer surface of the cortex. These developed in 
areas previously destroyed by leukemic cells. The 
osteogenesis in these areas, therefore, was similar to 

that seen in callus formation. No true “‘lifting’”’ of the 
periosteum by leukemic cells was detected. 

The authors found no evidence of bone sclerosis in 52 
eases of chronic myeloid leukemia. Chronic non- 
leukemic myelosis is associated with sclerosis in about 
one third of the cases. The authors describe two ex- 
amples with panostotic sclerosis. In these there was a 
diffuse increase in the number and dimensions of the 
bone trabeculae, with proliferation of osteoid tissue. 

The sequel of events leading to sclerosis can be 
reconstructed as follows: (1) leukemic infiltration of 
bone marrow, (2) disappearance of leukemic cells, (3) 
replacement fibrosis, (4) metaplasia of fibrous tissue into 
bone. 

Sixteen roentgenograms; 12 photomici graphs. 

JAMES Lo: MAN, M.D. 
indian. University 


Restricted Jaw Motion Due to Osteochondroma of 
the Coronoid Process. Richard T. Shackelford and 
Webster H. Brown. J. Bone & Joint Surg. 31-A: 107- 
114, January 1949. 

In 1943, the authors called attention to the develop- 
ment of osteochondroma of the coronoid process of the 
mandible resulting in a painless progressive swelling of 
the side of the face, a hard swelling over the zygomatic 
region, and progressive restriction of the motion of the 
jaw (Surg., Gynec. & Obst. 77: 51, 1943. Abst. in 
Radiology 42: 197, 1944). They once more bring the 
condition to notice with the report of 3 cases of osteo- 
chondroma (including the 2 reported in the earlier 
paper) and 1 of an osseous overgrowth of the zygoma, 
probably the result of an old fracture. 

A special radiographic projection is used to demon- 
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strate osteochondroma of the coronoid process, The 
patient is placed in the mentovertex position With the 
external auditory meatus and the lateral edge of the 
orbit perpendicular to the table top. The head js To. 
tated slightly towards the affected side, and the central 
radiographic ray is directed tangentially to the cheek 
on that side. Sinus views are sometimes used. Several 
roentgenograms are reproduced, but the best demop. 
stration of the lesion is in a line drawing illustrating 
the steps in surgical removal. 
Ten illustrations, including 6 roentgenograms. 
JouHN B. McANeEny, M_D, 
Johnstown, Penna. 


Plain Radiography in Intraspinal Protrusion of Lum- 
bar Intervertebral Disks: A Correlation with Operative 
Findings. A. Charles Begg and Murray A. Falconer. 
Brit. J. Surg. 36: 225-239, January 1949. 

The value of routine radiography of the lumbosacral 
region in cases of suspected disk protrusion has been 
regarded chiefly as a negative one. Thus, plain radiog- 
raphy has been considered essential, not so much to 
verify the diagnosis, but to eliminate other conditions 
which may give a similar clinical picture. However, in 
the authors’ experience, signs suggestive of disk pro- 
trusion have been demonstrable by plain radiography in 
four out of five cases in which the condition has been 
diagnosed clinically, and in about one-half of these cases, 
the probable level of the prolapse has been adequately 
forecast. The usual films taken were lateral and 
postero-anterior views centering on the third lumbar 
vertebra. Special films were made when indicated. 

One hundred consecutive cases with a diagnosis of 
lumbar disk prolapse were submitted to operation. 
Eighteen cases on routine films revealed no abnormali- 
ties, while there was evidence of disk degeneration in 
the lumbar spine in the remaining 82 cases. 

The signs of localizing value in lumbar disk pro- 
trusion are: 


(1) Diminution in width of intervertebral space. 

(2) Hypertrophic changes and sclerosis of adjacent 
vertebral bodies. 

(3) Localized scoliosis. 

(4) Relative displaceient of a vertebral body. 


Findings frequently present which were of no assist- 
ance in localization were: 


(1) Spinal deformity. 

(2) Schmorl’s nodes. 

(3) Anterior intraspongy nuclear herniations (“per- 
sistent epiphyses’’). 

(4) Hypertrophy or “ballooning” of the disks. 


Associated conditions discovered on roentgenography 
are considered, and the abnormal pattern of spinal 
movement in lumbar disk protrusion is described. 

Forty-two illustrations, including 27 roentgenograms. 

EpsEL S. REEp, M.D. 
Louisville, Kentucky 


Traumatic Posterior (Retroglenoid) Dislocation of 
he Humerus. John C. Wilson and Francis M. 
McKeever. J. Bone & Joint Surg. 31-A: 160-172, 
January 1949, 

Posterior dislocation of the head of the humerus from 
the glenoid cavity is relatively uncommon but is fre- 
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The authors review the subject both 
dinically and roentgenographically, present 11 cases, 
and suggest a method of treatment. External trauma 
was the cause of dislocation in 7 cases, while 3 resulted 
from epileptic convulsions (1 bilateral) and 1 from 


quently missed. 


yiolent muscular coutraction. 

On clinical examination, the shoulder presents an 
abnormal appearance, with prominence of the coracoid 
process of the scapula and inability of the patient to 
supinate the hand completely. The humeral head can 
be felt posteriorly, and the greater tuberosity is difficult 
to palpate. 

This condition is frequently missed because of inade- 
quate roentgenographic examination. In the usual 
anteroposterior projection, posterior dislocation is 
difficult to distinguish since the changes are rather mini- 
mal. The greater tuberosity may be less well defined 
than normally; the lesser tuberosity is seen more 
medially, and the half-moon shadow due to overlapping 
of the glenoid by the humeral head lies over the superior 
surface of the glenoid instead of over the lower portion. 
The most reliable projection for demonstrating posterior 
dislocation is a lateral view of the shoulder, made with 
the cassette held above the acromion process with the 
x-ray directed through the axilla from below. Usually 
sufficient abduction of the arm can be obtained to per- 
mit this procedure. 

If these patients are seen early, closed reduction will 
usually result in complete correction of the deformity 
but sometimes re-dislocation follows. When re-dis- 
location results, or when the case is seen late, open 
reduction must be done. 

Eighteen illustrations, including 16 roentgenograms; 
1 table. Joun B. McANeEny, M.D. 

Johnstown, Penna. 


Congenital Coxa Vara. Frank Shaleen Babb, Ralph 
K. Ghormley, and Carl C. Chatterton. J. Bone & 
Joint Surg. 31-A: 115-131, January. 1949. 

Congenital coxa vara is relatively infrequent and of 
unknown etiology. Much confusion has arisen in this 
condition because of the various etiological factors that 
have been assigned to it and the variety of names by 
which it has been designated. 

At birth, the upper end of the femur is a mass of 
cartilage. The neck becomes completely ossified at 
the fourth year, except for the epiphyseal line. Any dis- 
turbance of ossification of the neck proper must there- 
fore occur in the first four years of life. It is difficult 
in this period to demonstrate the changes of congenital 
coxa vara, but by the fifth or sixth year of life, the 
femoral head will have definitely slipped down, while a 
vertical fissure lateral to the epiphysis separates it from 
the remainder of the neck. What appears to be the 
head at this time is really the anatomical head and the 
epiphyseal cartilage with a triangular fragment of the 
neck. This descent of the head, due to a defect in the 
femoral neck, constitutes the gross pathological change, 
except for the frequent occurrence of a shortened femur. 

Clinically, there is noticed a painless limp when the 
child begins to walk. In later years, the limp may be- 


come painful and medical aid will be sought. On 
examination, shortness of the extremity is noted and, 
when the condition is bilateral, a waddling gait. The 
greater trochanter is elevated and prominent. The 
first suspicion is congenital dislocation, but radiographic 
examination will show the true nature of the condition. 
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The diagnosis may be missed unless the possibility is 
kept in mind. The femoral neck is seen to be bent so 
that the head is depressed and the distal limb is in 
adduction. The epiphyseal line is more vertical than 
normal and appears to be branched like an inverted Y. 
The head of the femur is comparatively large, somewhat 
translucent, and lies in the bottom of the acetabulum. 
The appearance suggests a fracture of the femoral 
neck, but this condition is known to be extremely rare 
in children. On closer examinaton, it will be found that 
the neck is imperfectly formed and there is a zone of 
rarefaction which contains osseous nuclei and cuts off 
a triangular fragment. 

When the abnormality is seen during adolescence, the 
usual diagnosis is ununited fracture. The treatment of 
the two conditions, however, is essentially the same, 
namely, subtrochanteric osteotomy with fixation. This 
procedure changes the axis of weight-bearing in the 
femoral neck and encourages ossification. 

Fifteen case reports are presented in outline, includ- 
ing the highlights of the treatment and the end-results 
Five groups of x-ray reproductions are presented show- 
ing the condition before and after operation. 

Seventeen illustrations, including 12 roentgenograms; 
1 table. Joun B. McAneny, M.D 
Johnstown, Penna 


Roentgenographic Changes in Nailed Slipped Capital 
Femoral Epiphysis. Armin Klein, Robert J. Joplin, 
John A. Reidy, and Joseph Hanelin. J. Bone & Joint 
Surg. 31-A: 1-20, January 1949. 

The authors present serial roentgenographic studies 
of 17 cases, showing the original slipping of the femoral 
capital epiphysis with the end-result after treatment, 
They advocate the nailing of the slipped epiphysis if 
the slipping is less than 1 cm., without other operative 
interference. If slipping of the epiphysis is greater 
than 1 cm., the hip joint is entered, the epiphysis is re- 
placed in its normal anatomic position, and a nail is 
driven through the femoral neck, well into the capital 
epiphysis to hold it in proper position. One of the 
important features of the treatment is early mobiliza- 
tion after operative interference. The patients are 
encouraged to move the hip early, and active weight- 
bearing on crutches is permitted in two or three weeks 
following operation. It is believed that early nailing 
or operative interference with a minimal amount of 
circulatory embarrassment to the femoral head and neck, 
prevents further slipping of the epiphysis, traumatic 
arthritis, and avascular necrosis. 

Follow-up periods of several years failed to show the 
development of arthritic change or aseptic necrosis in 
the femoral head. Roentgenographically, evidence of 
fusion of the epiphysis was observed four to eight months 
after nailing in open-reduction cases and from six to 
eighteen months after nailing in situ. 

A clinical report on this series of cases was pre- 
viously published (Klein, Joplin, and Reidy: J.A.M.A. 
136: 445, 1948). 

Ninety-four roentgenograms; 1 drawing. 

Joun B. McAneny, M.D. 
Johnstown, Penna. 


Roentgen Examination of the Subtaloid Joint in 
Fractures of the Calcaneus. Bror Brodén. Acta 
radiol. 31: 85-91, Jan. 31, 1949. 

The author points out that the projections generally 
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employed at roentgen examination of the calcaneus, 7.¢., 
the lateral and semi-axial views, offer inadequate infor- 
mation regarding the appearance of the posterior articu- 
lar surface in the presence of fracture. Various oblique 
views of the foot designed to reproduce the subtaloid 
joint more clearly are described and illustrated. A par- 


ticular advantage of these projections is that dorsi- 
flexion, which is as a rule impossible to perform, owing 
to the painfulness of the fracture, is not required. 
Twenty illustrations, including 13 roentgenograms. 
F. R. McCrea, M.D. 
Indiana University 


Hereditary Osteopetrosis of the Rabbit. X-Ray, 
Hematologic, and Chemical Observations. Louise 
Pearce. J. Exper. Med. 88: 597-620, Dec. 1, 1948. 

This study was based on observations of 293 rabbits 
with hereditary osteopetrosis and 722 normal litter 
mates together with other related and unrelated rabbits 
of comparable age. This disease is present at birth and 
is characterized by retardation of growth, progressive 
malnutrition, anemia and cachexia, and a fatal termina- 
tion usually in the fourth or fifth week of life. The 
bone changes are of particular significance and form a 
constant feature of the disease. 

As shown by x-ray studies, the bone changes have 
been found present at birth and throughout life in the 
diseased animals. In the younger anitnals, all of the 
bones show a uniformly intense increased density with 
practically no internal structural detail. There is very 
little suggestion of marrow cavity in any of the bones 
with the possible exception of the vertebrae and ster- 
num. This is in marked contrast to the bones of nor- 
mal siblings with well developed and relatively large 
marrow cavities. There is evidence of retardation of 
bone growth, even at birth, as shown by comparison of 
epiphyseal development in normal and diseased animals 
The bones are well shaped and show no disproportion in 
size for the size of the animal but are smaller than in 
normal rabbits of comparable age. 

As the animals grow older, the retardation in bone 
growth and body growth becomes more pronounced 
Despite their diseased condition, the bones do grow, 
and there is evidence of beginning expansion of the 
marrow cavity. This may progress to a considerable 
extent, but the cortex always remains dense and con- 
siderably thicker than in normal siblings. The bones 
are brittle but no spontaneous fractures were noted. 

There is a definite tendency toward hydrocephalusand 
deficient closure of the fontanelles in some of the dis- 
eased rabbits. 

Some of the animals were classified as ‘‘tarda’’ cases; 
in these the bone changes were not so pronounced in the 
first week or two of life but become typical in the third 
and fourth weeks. In some of the rabbits which sur- 
vived longer—thirty-one to thirty-four days—there was 
considerable differentiation of bone structure, with pro- 
duction of well defined central marrow cavities, par- 
ticularly in the radius, ulna, sternum, and foot bones. 
There was also a tendency toward enlargement of the 
ends of long bones and narrowing of the central part of 
the shaft. There was expansion of the anterior ends of 
the ribs, often with irregular curvatures. 

The findings are in many ways not unlike the changes 
in the bones of human beings with this disease. The 
hematologic and chemical observations are given in 
considerable detail. Suffice it to say that there are 
usually a progressive macrocytic anemia with thrombo 
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cytopenia, a moderate myeloid leukocytosis, high re. 
ticulocyte and normoblast counts, anisocytosjs and 
poikilocytosis, and degenerative changes of the neutro- 
philes and leukocytes. Chemically, there were very 
low serum calcium values; low serum phosphorus early 
in the disease but higher than normal levels in the later 
stages; elevated serum phosphatase; low blood sugar 
high blood cholesterol; and reduced liver glycogen and 
muscle glycogen values. 
Twenty roentgenograms; 9 charts; 1 table. 
BERNARD S. KALAYJIAN, M.D. 
Detroit, Mich. 





GYNECOLOGY AND OBSTETRICS 


Roentgenologic Demonstration of the Lymphatic 
System of the Uterus. J. Erbsléh. Schweiz. meq 
Wehnschr. 79: 78-79, Jan. 29, 1949. (In German) 

Although Varady believed his report of reflux of 
iodized oil into the uterine lymphatics was the first 
(Schweiz. med. Wehnschr. 77: 509, 1947. Abst. in 
Radiology 50: 428, 1948), Erbsléh had reported this 
condition in 1942 (Zentralbl. f. Gynak 66: 1914, 1942 
He now records another instance in a 37-year-old 
woman with a primary sterility. Hysterosalpingog 
raphy with 20 per cent iodized oil was done, using 
moderately high pressures. The contrast medium was 
iodipin of normal viscosity. Bilateral ampullary tubal 
obstruction was demonstrated, and oil was shown in the 
region of the uterus and parametria. In all, the author 
found reports of 7 cases including his own. This acci 
dent is felt to be related to the viscosity of the contrast 
medium, the less viscous media passing more readily into 
the uterine lymphatics. 

One graph. Lewis G. Jacoss, M.D. 

Oakland, Calif 


Role of X-Ray Pelvimetry in Obstetrics. Paul C 
Hodges. Minnesota Med. 32: 33-37, January 1949 

X-ray pelvimetry, as an aid in determining the ade- 
quacy of the pelvis for delivery, has not yet come tooc- 
cupy a place of much importance in obstetrics. The 
author stresses the importance of the obstetrician and the 
radiologist working together and the fact that elaborate 
special equipment is not essential to good pelvimetry 
While there are hundreds of methods of pelvimetry 
which have been described, all can be reduced to one of 
four fundamental approaches. 

Pelvic dimensions seen both in the anteroposterior 
and lateral views are described along with accompany- 
ing diagrams, and the author presents in detail a technic 
of pelvimetry. His preference is for a single lateral 
10 X 12-inch roentgenogram carrying the image of an 
isometric scale, and a pair of stereoscopic frontal 10 X 
12-inch roentgenograms in which the amount of the 
tube shift is known and which carry register marks so 
that the films can be superimposed for the measure- 
ment of parallax. 

Two drawings; | graph. EpsEL S. Reep, M.D 
University of Louisville 


THE GENITO-URINARY SYSTEM 


On Double Renal Pelvis and Ureteral Calculus. 
Selmer Rennaes. Acta radiol. 31: 37-43, Jan. 31, 1949 
In a series of 3,279 urograms, 49 cases (1.5 per cent) of 
duplication of the renal pelvis were encountered. In 
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10 of these cases ureteral calculi were found on the 
anomalous side. In 2 of these 10 cases and in 2 others 
ureteral calculi had previously been present on the nor- 
mal side. These observations would indicate only a 
slight propensity toward calculus formation on the side 
of the anomaly. 

The radiographic picture obtained is necessarily de- 
pendent upom the anatomical variations. The con- 
stant feature is a complete division of the renal pelvis 
into two distinct parts, the variable components in- 
cluding more or less duplication of the kidney and ureter. 

In partial ureteral duplication complicated by calcu- 
jus, the radiographic findings depend upon the situation 
of the stone If it is located in a common ureter, de- 
layed excretion and concomitant accumulation of con- 
trast medium in the entire kidney and both homolateral 











A Study of 211 Patients with Verified Glioblastoma 
Multiforme. Loyal Davis, John Martin, Stanton 
L. Goldstein, and Moses Ashkenazy. J. Neurosurg. 6: 
33-4, January 1949. 

Glioblastoma multiforme is a highly malignant 
tumor. Of 110 patients who survived surgical treat- 
ment, 79 lived twelve months or less and the longest 
known survival was forty-one months. The histologic 
classification of the tumors was difficult. Eight cases 
showed transition from astrocytoma and oligodendro- 
glioma to glioblastoma multiforme on follow-up study 

Some correlation of the microscopic pathology with 
the survival time of the patients was observed. Pa- 
tients in the angiothrombotic group (thrombosis, infarc- 
tion, and hemorrhage ) did not live as long as those of the 
angioproliferative group (adventitial, perivascular or 
intravascular proliferations). Very young and very 
old patients did poorly. Of the 211 tumors, only 3 
were infratentorial. The surgical approach was 
through a large osteoplastic craniotomy with wide 
removal of the tumor. 

Forty-five patients received roentgen irradiation and 
15 radium therapy. The data on these groups are not 
quite clear, but the authors felt that patients receiving 
adequate roentgen therapy survived longer. The 
microscopic studies before and after roentgen irradia- 
tion were not consistent, some tumors showing striking 
changes while others did not. 

Six photomicrographs; 3 charts. 
Paut W. Roman, M.D. 
Baltimore, Md. 


Therapy of the Common Malignant Tumors of the 
Skin and Mucous Membrane. Fay H. Squire. M. 
Clin. North America 33: 119-123, January 1949. 

The author discusses briefly the radiation therapy of 
malignant tumors of the skin and mucous membrane. 

For small cutaneous epitheliomas he gives 1,500 r (in 
air) per day for three days (100 kv., no filter). Local 
recurrences are similarly treated. Large epitheliomas 
(over 2.5 cm. in diameter) receive 200 r daily for a total 
dose of 6,000 r (200 kv., 0.5 mm. Cu plus 1.0 mm. Al 
filtration). Carcinomas of the lip are treated in the 
same manner, as are also carcinomas of the buccal sur- 
faces if they can be reached adequately by intra-oral 
cones. Otherwise they are treated by radon seed 
implantation or by surgery. 
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pelves are demonstrated on the intravenous pyelo- 


gram. If, however, the stone is located in one of the 
branches of an incompletely or completely duplicated 
ureter, the above radiological characteristics are local- 
ized to the corresponding portion of the kidney. In 
the uncomplicated homolateral renal pelvis, the con- 
trast medium is readily excreted without retention, 
These observations do not support the theory of reflex 
anuria, /.e., a total anuria due to the calculous occlusion 
of one ureter. 

It is mentioned that the radiographic delineation of 
the separate renal portions is not always sharply defined. 

Three illustrative cases are presented, with 4 uro- 
grams and a photograph of the operative specimen in 
Joun W. Witson, M.D. 


Indiana University 


one instance. 







Prophylactic neck dissections are not done. I 
metastases are present in the cervical lymph nodes, 
block dissection is carried out after the primary lesion is 
under control. Inoperable nodes are treated by 200 r 
per day for thirty days with the higher kilovoltage and 
heavier filtration. If regression is incomplete, radon 
seed implantation is used. This type of interstitial 
radiation is also employed when the tumor spreads into 
a neck previously subjected to radical block dissection. 

Fourteen photographs. 


Cancer of the Bronchus. Mme. Hilton. J. frang 
méd. et chir. thorac. 3: 32-40, 1949. (In French) 

About 16 per cent of all cases of cancer of the bron- 
chus are considered operable. The only possible treat- 
ment for the others is irradiation. Radium has the 
disadvantage of not permitting a uniform attack on all 
the neoplastic cells, while x-ray therapy may be applied 
not only to the primary tumor but also to neighboring 
lymph nodes. Undifferentiated small-cell tumors re- 
spond best. The patients should be judged carefully 
to see whether the general condition will permit radical 
or only palliative irradiation. 

The factors used are 220 kv.p., 15 ma, 1.5 mm. Cu 
filter, and a target-skin distance of 50cm. A depth dose 
of 4,000 to 5,000 r is given for undifferentiated small- 
cell tumors, and 5,000 to 5,500 r for adenocarcinomas 
and squamous-cell carcinomas. Treatment lasts six or 
seven weeks. Four or five fields are used: anterior, 
posterior, and two or three obliques. The daily dose is 
variable, depending upon the general condition of the 
patient; up to 300 r may be given to two fields in one 
day. 

Of 147 patients receiving no treatment, the mean 
duration of life was ten weeks. Those who received 
palliative therapy had a mean survival of five months, 
Nine patients who had pneumonectomy followed by 
roentgen therapy had a mean survival of fourteen 
months. Ten patients judged inoperable and treated 
radically by radiotherapy were still alive at the time of 
this report, having had an average survival of 39 months 

Even though carcinoma of the bronchus remains one 
of the most difficult of the malignant growths to treat, 
some good effects are obtained in ameliorating symp- 
toms and prolonging life. 


One table. Cuas. Nice, M.D 


University of Minnesota 
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Radium Therapy of Bronchial Cancer. W. Bruninx. 
J. frang. méd. et chir. thorac. 3: 43-53, 1949. (In French) 

Treatment of bronchogenic carcinoma by radium is 
not new, as is indicated by mention of the work of 
previous investigators. The author utilizes a plastic, 
radiopaque sound of small caliber, carrying one or more 
tubes of radium. The sound with the tubes of radium 
is introduced through the bronchoscope. The broncho- 
scope is then removed, and the patient is instructed to 
clamp the plastic tube with the teeth. Under fluoro- 
scopic guidance the radium capsule is placed next to 
the tumor. 

A capsule of 50 mg. radium element encased in 
monel metal is currently used. The radium is tolerated 
for two or three hours the first few days, and later up to 
eleven hours and longer. After twenty to twenty-two 
hours of irradiation the normal bronchial mucosa is 
slightly reddened, but no necrosis is produced. After 
thirty hours, necrosis occurs, which ultimately results 
in cicatrization. 

The effect of radium on the neoplastic tissue in con- 
tact with it is rapid. After two or three days, the 
hemorrhagic tendency disappears, and fragments of 
necrotic malignant tissue may be removed by means of 
forceps. In the cases cited, twenty to twenty-five 
hours of irradiation were used. Obviously there is 
little effect on the peribronchial nodes more than 2 or 3 
cm. distant from the radium. However, the bronchial 
lesion resolves, and atelectasis disappears. Other 
radiotherapy is needed for nodes. The method is 
used only in moperable cases. 

Seven cases are reported, with 9 roentgenograms 

Cuas. Nice, M.D 
University of Minnesota 


One Hundred Bronchial Cancers Treated by Radio- 
therapy. René Huguenin and J. Fauvet. J. franc 
m d. et chir. thorac. 3: 60-67, 1949. (In French) 

Since irradiation leads to hyperemia and swelling of 
the bronchial mucosa, the bronchostenotic process may 
actually be increased by irradiation in bronchogenic 
carcinoma. The authors therefore inject 0.25 to 1.0 mg 
of atropine sulfate subcutaneously morning and evening 
during radiotherapy and for fifteen days after treat- 
ment is completed. They review here 100 of about 
140 cases receiving radiotherapy. Only inoperable 
cases are thus treated. 

Treatment is given through two anterior, one axillary, 
one posterior, and, if nodes are present, one supraclavic 
ular field. Daily dosage is 200 r in air, and an attempt 
is made to attain a total dose of 2,500 r per field. Four 
or five treatments are given weekly. Antianemic and 
pantothenic acid therapy are administered. Tobacco 
is interdicted because of its harmful effect on th 
bronchial mucosa 

This method of treatment was initiated in 1946, so 
that not enough time has elapsed to evaluate it com 
pletely. Many patients were moribund on entry 
However, of the first 100 treated, 52 have lived more 
than six months after therapy was begun. The authors 
envisage a combination of radium and roentgen therapy 
for bronchogenic carcinoma quite comparable to the 
method used in treating carcinoma of the uterine cervix 
Contrary to others, they believe small-cell or oat-cell 
carcinomas are less sensitive to irradiation 

Cuas. Nice, M.D 
University of Minnesota 


Four roentgenograms 
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Adenocarcinoma of the Cervix and of the Cervical 
Stump. Bayard Carter, Walter L. Thomas, ang Roy 
T. Parker. Am. J. Obst. & Gynec. 57: 37-50, January 
1949. 

Of 1,441 patients with carcinoma of the ceryiy or 
cervical stump, registered in the authors’ clinic during 
the ten-year period 1938 to 1947, 50, or 3.4 per cent, had 
adenocarcinoma. Upon this group the present report is 
based 

Forty-two of these adenocarcinomas were of Stage II 
or beyond when first seen and the average duration of 
symptoms was nine months. The average delay be- 
fore diagnosis and treatment was ten months. Because 
11 per cent of these carcinomas involved the cervica} 
stump following supravaginal hysterectomy, the authors 
regard the latter procedure as undesirable and prefer 
panhysterectomy instead. 

Five patients had radical procedures, including 
hysterectomy or radical removal of the cervical stump 
and pelvic lymphadenectomy. Cancer was found 
histologically in the cervix in 4 cases, in the uterus and 
vagina in 1 case and in the pelvic nodes in 4 cases 
Seven patients had radical hysterectomies and radical 
pelvic lymphadenectomies. One of these showed car- 
cinomatous nodes, but has lived five years without evi- 
dence of disease, as have the other 6. ‘‘Adequate” 
x-ray and radium therapy as the only method of treat- 
ment was given to 18 patients. Two of these are living, 
one after eight years, but the others have either died of 
cancer, are in the terminal stages, or are lost from the 
authors’ records and counted as dead. 

No deaths from irradiation or operative treatment 
occurred. Minor complications included pyometra 
(10 patients), vesicovaginal fistula (2 patients), ure- 
teral strictures (2 patients), pyelonephritis (2 patients), 
rectovaginal fistula (2 patients), and proctitis (5 pa- 
tients). 

A total of 13 patients of this series are alive, of 
whom 6 have reached the five-year mark, a five-year 
“presumptive” cure rate of 12 per cent. 

Twelve photomicrographs; 9 tables. 

HARVEY J. THOMPSON, JR., M.D 
Jefferson Medical College 


Adenocarcinoma of the Uterus. Observations on 
Treatment and Histologic Findings Following Intra- 
cavitary Radiation. J. Mason Hundley, Jr., Everett 
S. Diggs, and Theodore Kardash. Am. J. Obst. & 
Gynec. 57: 52-64, January 1949. 

The authors discuss the important clinical factors, 
the differential diagnosis, and their procedure in treat- 
ment of adenocarcinoma of the uterus. 
results of treatment of 66 cases 


They present 


Of the clinical signs, abnormal painless vaginal bleed- 
ing is considered of the first importance. The inei- 
dence of the disease is held to be higher in the multi- 
parous and in patients in the menopausal period or 
beyond. The youngest patient was twenty-three 
years of age; the oldest was seventy-eight. Hyper- 
plasia of the endometrium and other benign forms of 
dysfunctional bleeding are the chief conditions to be 
considered in differential diagnosis. Others include 
endometrial polyps and submucous myomata. 

No planned treatment by surgery alone was per- 
formed. The routine for a good-risk patient is careful 
diagnostic curettage, examination of a frozen section and 
permanent section, and, when a definite diagnosis is 
established, radium therapy with multiple applicators 
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containing 10 to 25 mg. of radium, filling the uterine 
cavity. The total dosage is usually 4,000 to 4,500 mg. 
hours. The authors prefer this method to the use of 
the tandem because they have obtained substantially 
better results with multiple source application. Four 
to six weeks following radiation therapy a panhysterec- 
tomy and bilateral salpingo-oophorectomy are per- 
formed. Four to six weeks after this, a cycle of deep 


x-ray therapy 8,000 r—may be given. In the poor- 
risk group the technic is essentially the same except that 


no surgery is done. 

The five-year survival rate for 32 good-risk patients 
treated as outlined above was 84.4 per cent. The five 
year survival of 34 patients treated as poor risks was 
20.6 per cent. Twenty-one, or 64 per cent, of the pa- 
tients received an additional postoperative course of 
deep roentgen therapy. This added postoperative 
therapy is definitely indicated when extra-uterine 
metastasis is observed. 

There was no operative mortality and no serious 
sequelae were observed in this series. 

Seven photomicrographs; 2 tables. 

HARVEY J. THOMPSON, JR., M.D. 
Jefferson Medical College 


Carcinoma of the Cervix (Stage I) Treated Intra- 
cavitarily with Radium Alone. Five, Ten and Fifteen 
Year Results; Recurrences After More Than Five 
Years. Juliette Baud. J. A. M. A. 138: 1138-1142, 
Dec. 18, 1948. 

Experience has shown that the rate of cure following 
radiotherapy of carcinoma of the cervix, Stage I, has not 
risen above 75 per cent despite technical improvements. 
Inan attempt to analyze the reason for this, the author 
studied the histories of 105 patients with histologically 
verified carcinoma of the cervix, Stage I, treated from 
1929 to 1941 with radium alone at the Curie Foundation. 

In the 105 patients observed, the tumors seemed, at 
the clinica! examination, to be entirely limited to the 
cervix. Only 5 patients had early lesions; 10 were 
obese; 14 were seventy to eighty years old; 14 were in 
bad general condition; 3 had previously received roent- 
gen therapy for uterine fibroids; 2 refused external 
irradiation, and 55 could not be treated by external 
irradiation because of shortage of apparatus. In addi- 
tion, the treatment in 2 patients, who subsequently 
died, was interrupted because of septic complications. 

The usual technics of the Curie Foundation were used. 
Except for cases with bulky cervical lesions, the endo- 
uterine application was made with a sound of gum, 6 
mm. in external diameter, lined with thin aluminum 
leaf. Depending on the case, two, three, four or occa- 
sionally five tubes of radium element were used, with 1.0 
mm. platinum filtration. For the usual case two tubes 
of 13.33 mg. of radium clement and one tube of 6.66 
mg. of radium element were used. The dose de- 
livered varied from 24 to 36 and in exceptional cases 40 
millicuries destroyed (3,200 to 4,700 and 5,236 «nilli- 
gram hours) in the uterine cavity. 

On the second or third day after the intrauterine 
radium is inserted, intravaginal irradiation is begun, 
13.33 mg. of radium element being placed in colpo- 
Stats in the lateral fornices. One or two independent 
corks of 6.66 mg. of radium element are placed in front 
of the cervix. These are held in place by means of 
loosely packed gauze. The dose delivered varies from 
24 to 36 millicuries destroyed (3,200 to 4,700 milligram 
hours) in the vagina. 


Post-treatment reactions included slight rise in 
temperature in some cases and rectal symptoms in 15 
cases, approximately eight to fifteen days after treat- 
ment. Eight patients had isolated symptoms during 
the first year after treatment. Ten had late symp- 
toms, one or more years after treatment. Ten others 
had minor complaints, probably unrelated to treat- 
ment. Only one patient had a histologically proved 
necrotic ulcer on the anterior rectal wall due to a tech- 
nical error, and this healed. 

Of the 105 patients, 74 or 70.4 per cent, were alive 
without evidence of disease after five years. Two died 
of complications of treatment. Eleven died of inter- 
current disease. Eighteen patients had recurrences 
from eleven months to four years after treatment (3 
local recurrences; 2 in the corpus and parametrium; 
5 local and pelvic; 6 in the pelvis alone; 2 distant 
metastases). 

Of the 74 patients obtaining five-year cures, 55 were 
alive and well at time of writing, the interval since 
treatment varying from seven to eighteen years 
There were 6 recurrences after six, seven, eight, and 
eleven years. Twelve patients died of intercurrent dis- 
ease, and 1 was untraced. 

The author feels that cure of carcinoma of the cervix 
uteri, Stage I, can be obtained by treatment with 
radium alone as well as with radium plus roentgen rays 
She and her co-workers have started a series with 
Wertheim operation six weeks after intracavitary 
therapy. This takes away the danger of local recur- 
rences and permits the study of radium effects. 

Two tables. S. B. Fernperc, M.D 

University of Michigan 


Primary Carcinoma of the Vagina. Stanley Way. 
J. Obst. & Gynaec. Brit. Emp. 55: 739-755, December 
1948. 

Primary carcinoma of the vagina is a rare disease. 
The author’s report is based on 44 cases seen over a 
period of sixteen years, representing 1.6 per cent 
of all cancers involving the female genital tract seen in 
that period. The relation to carcinoma of the cervix 
was 2.2 percent. The average age of the patients was 
fifty-four; 40 per cent were under fifty-one. Nearly 25 
per cent were nulliparous. Vaginal bleeding and dis- 
charge, brown or red, was the complaint in 32 of the 
cases; in 3 more there were pain and bleeding; in 2 
postcoital bleeding; and in 1 postpartum bleeding. 
Only 2 of the patients had adenocarcinoma; the re- 
mainder had squamous-cell tumors, 11 of which were 
histologically of Grade III. 

Generally speaking, the lymphatic spread of tumors 
of the upper vagina is the same as for cervical cancer, 
while those of the lower third metastasize in the same 
way as vulvar carcinoma; those occupying the middle 
third follow both routes. A simple line drawing illus- 
trates this very well. 

In 13 patients the tumor was on the anterior wall, in 9 
on the posterior wall, and in 8 the vagina was encircled 
by the growth. 

Eleven cases were considered too far advanced for 
treatment. Of the remaining 33, 6 were treated 
surgically and 27 by radium. The average duration of 
life in the untreated cases was fifteen months from the 
onset of symptoms and ten months from the time they 
were rejected as unsuitable for treatment. Of the 6 
patients treated surgically, 2 were alive and well four 
teen and nine years later. In a third who died six 
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months after operation of osteitis of the sacrum (be- 
cause the patient failed totally to cooperate in the care 
of a bedsore), no tumor was found at autopsy. 

Twenty-seven patients were treated with radium. 
Of these, 8 were alive and well after periods of one, two, 
three, four, eight, nine, ten, and thirteen years; 1 died 
of another cause eleven years after treatment. 

The various methods of holding the radium in place 
are described, and constructive criticism is offered of a 
number of applicators used by others. The author 
proposes an applicator of his own, which produces uni- 
form radiation, if desired, to the whole vagina and cer- 
vix, but which can also be adapted to an eccentric or 
even a twisted field, by changing about of the lead 
‘“‘screening.’’ In the author’s opinion, the stumbling 
block to the treatment of vaginal cancer is not so much 
lack of ideas or methods as our almost complete igno- 
rance of the clinical behavior of this rare form of neo- 
plasm. ‘Clinical material is the basis of clinical re- 
search, and in cancer, clinical research at the present 
moment, if not dead, is very moribund.” 

Eleven illustrations, including 4 roentgenograms; 14 
tables. S. F. THomas, M.D. 

Palo Alto, Calif. 

Gynandroblastoma of the Ovary. John E. Hobbs. 
Ani. J. Obst. & Gynec. 57: 85-94, January 1949 

The term ‘“‘gynandroblastoma’”’ was coined by Robert 
Meyer in 1930, to describe an ovarian tumor character- 
ized by both masculinizing and feminizing elements. To 
date, a total of 21 cases have been described, 
the real authenticity of all but 4 of which has been 
doubted by Schiller. The author presents a case in an 
eighteen-year-old white female. 

On her first admission, the patient complained of 
recent enlargement of the abdomen, amenorrhea of 
three years duration, and hirsutism of moderate degree 
Psychologically, her attitude was toward the masculine, 
and minor masculinizing features were noted on physi- 
cal examinations. Surgery was done with removal of a 
large, friable ovarian tumor which did not infiltrate the 
intra-abdominal structures and was attached to a 
pedicle. On the sixth postoperative day the patient 
started to menstruate and flowed for two days, which 
was taken to indicate an estrogen removal effect 

Eight months later the tumor recurred and was again 
removed, together with the left ovary. In the mean- 
time, many of the manifestations of masculinity noted 
before the previous surgery had cleared, at least par- 
tially, and the patient was menstruating regularly and 
normally. After the second operation, deep x-ray 
therapy was given for a total dosage of 8,200 r through 
eight portals 

The patient was again admitted for removal of a 
recurrent tumor one year after the second operation 
She received postoperative radiation for a total of 6,400 
r. A fourth recurrence was removed a year and a half 
later and deep x-ray therapy was again given, for total 
dosage of 8,000 r over a thirty-five day period, to both 
flanks, upper and lower abdominal quadrants, and the 
back. The patient has no symptoms at present. No 
symptoms of castration are present, except amenorrhea, 
a fact which is considered to be a reflection of the estro 
genic elaboration of the tumor. The masculinizing 
elements of the tumor failed to recur after its first re 
moval, as proved by pathologic examination as well as 
clinical indications 

Of special interest is the fact that, although this 
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patient received a total of 22,600 r over a little less 
than a two-year period, no regression of the tumor . 
evident. The greatest suggestion of benefit has been 
the relative freedom from involvement of the Pelvic 
structures at the last two operations, as compared to 
the upper abdomen; relatively more radiation Was 
concentrated in the lower abdomen and pelvis, The 
tumor histologically lacks most of the criteria for 
malignancy, yet is locally invasive and recurrent. 
Three photographs; 4 photomicrographs 
HARVEY J. THOMPSON, JR., M_D. 
Jefferson Medical College 


Common Non-Vascular Nevi and Their Treatment, 
A. J. Delario. Am. J. Surg. 77: 53-62, January 1949, 

The anatomic and clinical types of nevi are discussed 
in detail and a classification is presented. The author 
states that the true nevus is probably of nerve tissye 
origin and a tumor of the tactile sense organ, the Meiss- 
ner corpuscle. He points out their occurrence jn 
neurofibromatosis and their relation to sex hormones and 
the gonads. The growth potentialities of nevi vary 
with the activity of the gonads; they rarely become 
malignant before puberty. The similarity in appear 
ance of certain nevi to seborrheic warts is mentioned 

The two most common types of nevi are the small, 
deeply pigmented flat type (junction type of Traub 
occurring especially on the extremities. The second is 
the soft, smooth, slightly elevated, moderately pig- 
mented mole which may contain many hairs and is 
seen on the face, neck, trunk, thighs, buttocks, and 
genitalia. Either may become malignant. Thirty to 
60 per cent of malignant melanomas arise from recog 
nizable pigmented nevi, chiefly from the two types 
mentioned. 

Although malignant changes can occur in other than 
neval cells and malignant new growths can arise from 
the basal and squamous cells of a pigmented nevus, 
the most common malignant form is the melanoma 
This occurs from six months of age on, the average be- 
being fifty years. The actual incidence of malignancy 
in nevi is considered ‘‘infinitesimal’’ considering the 
number of moles present but, because of the insidious 
nature of malignant change, removal of the flat junc 
tional type and slightly raised soft, non-hairy lesions ts 
indicated under any of the following conditions: dark 
pigmentation; appearance late in life; presence m 
areas of irritation or on the hand or foot; increase in 
size; elevation; hemorrhage; pain; any mole in a scar 
or burned area. 

The blue-black nevi are very dangerous, as they give 
rise to true melanosarcoma which metastasizes quickly 
to the lung. These should be removed early 

The author indicates that surgical excision: is the 
method of choice both for prophylactic removal of 
benign lesions as well as removal of malignant melano 
sarcoma. He however, that he has treated 
benign nevi with electrocoagulation, and basal and 
squamous-cell tumors occurring in nevi with radium 
and roentgen therapy with good results. The treat 
ment of malignant melanomas should include removal of 
the lymph-draining area. Radiotherapy of malignant 
melanomas should be done only in hopeless cases for 
palliative purposes; only about 2.5 per cent of the 
lesions are radiosensitive. 

Nineteen illustrations; 


States, 


1 table 
PauL R. NOBLE, M.D 
University of Pennsylvamia 
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Treatment of Chronic Sinusitis in Children. Vernon 
de Boissiére. Canad. M. A. J. 60: 14-17, January 1949. 
The author discusses what he considers as the more 
satisfactory methods of elimination of paranasal sinus 


infection—x radiation and Proetz displacement with 
penicillin in physiological saline. 

A mild inflammatory dose of x-radiation in children 
reduces the lymphoid tissue which usually proliferates 
and tends to impede drainage. This x-radiation also 
promotes resolution of the existing inflammatory proc- 
ess. Nasal obstruction is thus relieved and headaches, 
if present, disappear. Two courses are given, with 200 
kv., 15 ma., and a filter of 0.5 mm. copper and 3.0 mm. 
aluminum. Treatment is administered through three 
ports, and a daily dose of 70 r is given for four consecu- 
tive days, on the first day to an anterior port, on the 
second to a right lateral, on the third day to a left 
lateral, and on the fourth day to the anterior port again. 
A rest period of ten days should intervene between the 
two courses of irradiation. During this interval Proetz 
displacement with penicillin and the instillation of a 
vasoconstrictor are instituted. Instillation of the vaso- 
constrictor is continued for one week following the 
second course of irradiation. 

This modern method of treatment of chronic sinusi- 
tis leans away from the more radical methods of treat- 
ment with surgical interference in vogue some twenty- 
five years ago. The author has successfully treated 
350 cases by the method outlined above, thus eliminat- 
ing extensive operative procedures. 

RoBERT H. LEAMING, M.D. 
Jefferson Medical College 


Roentgen Therapy of Bursitis. Fred M. Hodges and 
Randal A. Boyer. Virginia M. Monthly 75: 547-549, 
November 1948. 

In acute and chronic bursitis or peritendinitis cal- 
carea, the bursa walls are thickened and opaque, edema- 
tous, and vascular; calcareous deposits may be found 
in the tendons, where the fibers are softened and stringy 


Histologically, the tendons reveal degenerative changes 
and amorphous calcium. 

For radiographic examination, which is indicated in 
all cases, at least two views of the shoulder are re- 
quired, preferably anteroposterior views of the shoulder 
with the arm in internal and external rotation. In the 
acute stage, the calcareous material gives a homogene- 
ous and putty-like appearance. The chronic deposit is 
granular and is seen as a denser, more irregular, frag- 
mented shadow. The typical roentgenograms show 
amorphous calcification in the angle between the head 
of the humerus, the greater tuberosities, and the acro- 
mion process. Calcification in the supraspinatus ten- 
don is just above the tuberosities. That in the infra- 
spinatus and teres minor is lateral to the tuberosities, 
while that in the subscapularis is medial to the 
head of the humerus. In this connection it is pointed 
out that calcification has been said to occur in 2.7 per 
cent of presumably normal persons and that Codman 
and Akerson were able to show rupture and degenerative 
disease in the supraspinatus tendon in 39 per cent 
of a series of aged persons. 

The greatest value of this article lies in the authors’ 
report of their excellent results with relatively low- 
voltage roentgen therapy in moderate doses. The 
affected area is given 200 r a day on three or four succes- 
sive days, divided between anterior and posterior por- 
tals. The factors are 120 kv., 10 ma., 25 cm. target- 
skin distance, filtration 0.5 mm. Al and 0.25 mm. Cu 
If the response is low, an additional portal over the 
posterior cervical spine is treated once with 250 r. 

In a series of 200 patients, 89 per cent of those in the 
acute phase showed improvement, and 75 per cent of 
those with subacute disease. These results are as good 
or better than those obtained by others, many of whom 
employ damaging high-voltage therapy. The authors 
recommend surgical treatment in the chronic cases if a 
satisfactory response is not obtained. 

Three roentgenograms. 

James C. KATTERJOHN, M.D 
Indianapolis, Ind 


EFFECTS OF RADIATION 


Tubercle-Like Structures in Late Irradiation Injuries 
of the Skin. Lars-Gunnar Larsson. Acta radiol. 31: 
17-27, Jan. 31, 1949. 

The author presents 26 cases of late irradiation skin 
injuries showing tuberculoid changes, seen within the 
last ten years at Radiumhemmet (Stockholm). Witha 
single exception these changes followed radium needle 
implantation, and in most instances the primary tumor 
was a basal-cell carcinoma of the skin. The interval 
between the first irradiation treatment and the initial 
examination of the tuberculoid lesion ranged from a 
year and a half to twenty-four years. 

The tubercle-like structures consisted of epithe- 
lioid and giant cells superimposed on the more familiar 
late irradiation changes in the skin; the picture closely 
resembling tuberculous granulation tissue. Tubercle 
bacilli were not isolated from any of the lesions 

The changes were mainly localized in the connective 
tissue of the corium and subcutis and were often found 
immediately beneath non-ulcerated epithelium. In 
several cases the tuberculoid lesions were found in fat 
tissue and striated muscle. 


An attempt is made to determine a distinct etiological 
factor. In the author's cases the tuberculoid changes 
had an intimate connection with connective tissue 
undergoing regressive changes or actual necrosis. It is 
possible that the products of disintegrating tissue may 
act as foreign bodies which actually cause the tubercle- 
like lesions 

The clinical significance of these lesions lies in their 
frequent misinterpretation as recurrent tumor. The 
author stresses the importance of biopsy before institut 
ing therapy in these cases. 

Three photographs; 7 photomicrographs 

W. C. Gatto, M.D 
Indiana University 


Effects of Radiotherapy on the Normal Lung. René 
Huguenin, J.-M. Lemoine, and J. Fauvet. J. frang. de 
méd. et chir. thorac. 3: 44-60, 1949. (In French 

The effects of radiotherapy on the trachea, bronchi, 
and pulmonary parenchyma are less well known than 
the effects upon the skin and mucous membranes of the 





906 


mouth and pharynx. This study concerns the effects 
on the lung and is based upon cases of breast carcinoma 
subjected to preoperative and postoperative irradia- 
tion. Certain abnormalities are noted during therapy 
and others after a mean interval of about six months. 
The incidence of pulmonary reaction in the breast cases 
treated is given as 2.5 to 3.0 per cent. 

The clinical syndrome is quite variable. Half of the 
cases have no functional or physical signs, even though 
changes are noted on the roentgenogram. Many pa- 
tients have cough and dyspnea on effort. Some present 
an acute pulmonary episode, with fever, mucopurulent 
sputum, and rales, often interpreted as grippe. Mini- 
mal hemoptysis and serofibrinous pleurisy also occur. 

Analysis of roentgenograms reveals variable changes. 
Cloudy opacities, small nodules, triangular shadows with 
a hilar apex, larger nodules (1 cm. and over in diameter), 
extension over the entire hemithorax, retraction of 
trachea and heart, and tenting of the diaphragm are 
among the findings in various cases. 

Differentiation from metastatic carcinoma is impor- 
tant. The radiation reaction is unilateral and limited 
to the side of therapy. 

Bronchoscopic studies revealed hyperemia, mucosal 
thickening, and hypersecretion in the treated area. 

One patient sustained a transient pleural reaction 
accempanied by eosinophilia, calling to mind the syn- 
drome of Loeffler. 

The course of radiation reaction in the lung is usually 
benign. Topical adrenalin, atropine, or pantothenic 
acid by hypodermic injection and other measures have 
been beneficial, but variable spontaneity of recovery 
renders conclusions difficult. Further surgery or 
radiotherapy are not contraindicated. 

Cuas. Nice, M.D. 
University of Minnesota 


Foam Cell Plaques in Intima of Myometrial Arteries. 


A Presumptive Sign of Previous Irradiation. John 
F. Sheehan. Am. J. Clin. Path. 19: 30-34, January 
1949. 

The purpose of this paper is to present evidence that a 
single arterial lesion, the foam cell intimal plaque 
(described by the author in Arch. Path. 37: 297, 1944. 
Abst. in Radiology 44: 211, 1945), is by itself a strongly 
presumptive sign of previous irradiation, at least in 
the human uterus. Thirty-eight irradiated and 600 
non-irradiated uteri were examined. 

The total radiation dose in the 38 cases ranged from 
1,750 mg. hr. of radium in one case to 6,000 mg. hr. of 
radium and 4,000 r of roentgen radiation delivered to the 
midpelvis in other cases. The majority of the uteri had 
been heavily irradiated. Twenty-three of the irradi- 
ated patients had adenocarcinoma of the endometrium, 
7 squamous-cell carcinoma, 1 leiomyosarcoma, and 3 
functional bleeding; in 4 the exact diagnosis was not 
known 

Thirty-four of the irradiated uteri (89 per cent) 
showed one or more foam cell intimal plaques. Of 200 
non-irradiated uteri, examined specifically for this 
lesion, only 2 per cent revealed it. Of 400 additional 
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non-irradiated uteri, examined routinely, the lesion 
was present in 5 (1.25 per cent). Ninety-seven of the 
600 non-irradiated uteri and 8 of the 38 irradiated uterj 
were atrophic. An analysis of the pathologic findings 
in the 7 non-irradiated uteri with foam cell intima 
plaques showed most of them to be atrophic. 

The foam cell intimal plaque is in the author’s OPinion 
morphologically identical with the early lesions of 
atherosclerosis, as described by Leary (Genesis of 
Atherosclerosis. Arch. Path. 32: 507, 1941) j 
appears therefore that further study of the mechanisms 
involved in the production of these plaques in irradiated 
tissues may throw some light on the genesis of athero. 
sclerosis. 

One photomicrograph; 3 tables. 


Surgical Treatment of Irradiation Injuries. Michagl 
L. Mason. Illinois M. J. 95: 20-26, January 1949, 

The author groups the types of radiation injuries 
referred for surgery into five groups as follows: 


1. In those exposed to many small doses of x-ray or 
radium over a long period of time. This group 
includes both professional personnel and derma- 
tological patients. 

In those receiving a massive overexposure in a 
single or a few closely spaced sessions. Most 
of these patients were, as the author terms it, 
“‘victims”’ of fluoroscopy. 

In patients treated with doses aimed at destroy- 
ing hair, cutaneous neoplasms, nevi, etc. 

In patients treated for deep-seated lesions, mostly 
malignant tumors. 

5. In patients treated for skin infection. 


In half the cases in Group 1 carcinoma developed in 
an area of dermatitis. In Group 2 malignant change is 
unusual, but ulceration is common and often severe. 
One third of the cases in Group 3 showed malignant 
characteristics, but in most of these cancer was probably 
present before the institution of radiotherapy. 

Group 4 is the only one in which a radiation dermatitis 
is excusable, and fortunately malignant changes are 
rare in these patients. The author saw one case ina 
patient treated for tuberculous lymph nodes in the 
neck. Here the tuberculosis may have played a part 
in stimulating the growth. 

The pathological picture is about the same in all 
groups, namely, poor vascularity and great thickening 
of the collagenous areas of the corium. 

Surgical removal of the involved areas of the skin is 
the treatment of choice, followed by grafting. The 
author has not seen any benefit from radon ointment 
but, being a surgeon, he would not be likely to see cases 
that were anything but failures. Surgery is not done on 
acute cases, but only after the reaction has subsided. 

This article should be read in the original for the 
excellent summary of the various ways that x-rays and 
radium can be immediately and remotely harmful to 
ourselves and our patients. 

Three illustrations. Zac F. Enpress, M.D. 

Pontiac, Mich. 





ember 1949 


the lesion 
en of the 
ated uterj 
c findings 
ll intimay 


’S Opinion 
sions of 
Cnesis of 
941). It 
Chanisms 
Tradiated 
of athero- 


Michael 
949. 


| injuries 


' X-Fay or 
his group 
id derma- 


ure ina 


5. Most 
terms it, 


destroy- 
te. 
s, mostly 


‘loped in 
change is 
1 severe 
alignant 
orobably 


Trmatitis 
iges are 
ase ina 
; in the 
1 a part 


e in all 
ickening 


> skin is 
g. The 
intment 
ee cases 
done on 
sided. 

for the 
ays and 
mful to 


M.D. 
Lich. 


INDEX TO VOLUME 53 





A 
ABDOM 


See od under names of abdominal organs, as Liver; Stom- 


ac’ 

—calcified echinococcosis of liver — thoraco-abdominal 
symptoms (ab), M. Ben Ami, July, 

—perforation of small intestine = _ re ab- 
dominal trauma (ab), Boardman M. Bosworth, Oct., 604 

—urologic investigation of abdominal masses (ab), William 
J. Engel, Sept 461 

abscess. See Abscess, subphrenic 

ABRODIL iodine preparation). See Spinal Canal Roentgenog- 


fd 
apsces also Brain; Lungs; Perinephritis; Tibia 
subphrenic : — 
—critical survey of 12 cases (ab), R. S. Hunt, Oct., 606 
—etiology and diagnosis (ab), Harold T. Gross, Sept., 453 
YDRIA. See Stomach 
ACKERMAN, ALFRED J. See MOYER, JOHN H. 
ACKERMAN, LAUREN V.: Malignant melanoma of the skin: 
clinical and pathologic analysis of 75 cases (ab), July, 151 
See ARCHER, VINCENT W 
See Tumors, adamantinoma 


NCOFF, S. M., HANSON, 


RIESEN, D. E., ROBINSON, Cc. 
S.: Techniques ‘tor eee of the ’betatron to medical 
therapy (ab), July, 
ADAMS, H RBERT D.:: 
(ab), Sept., 449 
ADAMS, W. E. See KERSHNER, RICHARD D. 
ADAMS, WILLIAM S., and LAW RENCE, JOHN S.: Nega- 
tive effect of folic acid on irradiation leukopenia in the cat 
(ab), Nov., 780 
ADENOIDS 
—radiation therapy (ab), Erich M. Uhlmann, et al, Sept., 466 
ADENOMA. See Bronchi; Pituitary Body; Tumors, adenoma 
ADOLESCENCE 
—growth of heart related to bodily growth during childhood 
and adolescence (ab), Marion M. Maresh, Sept., 44 
ADRENALS 
cancer 
—non-hormonal cortical carcinoma; case with 5 year survival 
and relief of hypertension (ab), Zachary R. Cottler, Aug., 
302 
tumors 
—urographic findings in cases of tumor of suprarenal gland 
(ab), Joseph H. Kaplan and Laurence F. Greene, July, 
4 


149 
AEBERSOLD, PAUL C.: Isotopes for medicine (ab), Nov., 778 
anas® JOHN N.: Delayed ar aaa in a beryllium worker. 
port of a case (ab), Se 
AGGELER, PAULM. SeeS LVER, HENRY K. 
No ROBERTD. See BROWN, CHARLES H. 
RIGHT’S SYNDROME. See Osteitis fibrosa 
ALDER. ALBERT: Experiences in the treatment of lympho- 
a and leukemia with mustard gas (ab), July, 


ALIMENTARY TRACT. See Intestines; Stomach; etc 
See JACOBSON LEON O. 
See CINCOTTI, JOHN J. 
RANCISC. See CASSIDY, WILLIAM ia 
. See ADAMS, G. D. 
ALSUP, WILLIAM B. See "HARRILL, JAMES A. 
ALTHOFF, CLAIRE C. See LAUGHLIN, VICTOR C. 


53 
Div erticula of the thoracic esophagus 


—question of cardiac hypertrophy in residents of high alti- 
tudes (ab), Gonzalo Esguerra Gomez, July, 136 
AMEBIASIS 
—amebic pleural effusion; case (ab), Gordon McHardy and 
Donovan C. Browne, Aug., 292 4 
—secondary infection in chronic amoebic colitis; clinico- 
a fen eae radiological study (ab), A. M. Beemer, 


AMERICAN B BOARD OF RADIOLOGY, July, 114 
AMNIOTIC FLUID 
—acute aietettes (ab), Paul F. Mueller, Nov., 770 
wos LUC hy (ab), J. Lefebvre, et al, Oct., 613 
amos. LU LE. Sce ROEMMICH, WM. 
DERSEN, PREBEN T.: On tomography as an adjunct to 
urc ography (ab), Aug., 299 
ANDERS RY: Investigations into differentiation and 
other morphologic al changes in malignant tumours follow- 
ae omens irradiation with x-rays and radium (ab), 


ANDERSON, ‘CHARLES E., Jr. See LEVY, HAROLD B. 

ANDERSON, G.: Frequency of transmitted chromosome 
- oe ho and gene mutations induced by atomic bomb 
ason'n in maize (ab) ot., 468 

ANDERSON, H. O. Sce ROMBOLD, CHARLES 

ANDREWS, *GEORGE C.: Contact roentgen therapy (ab), 
uly, 150 


ANDROGENS 


— incidence and origin of androgenetic males in x-rayed Habro- 
bracon eggs (ab), Anna R. Whiting, Nov., 780 

—palliative testosterone treatment in women with advanced 
breast cancer (ab), Bengt Sylvén and Olle Hallberg, Oct., 
616 

—testosterone propionate in treatment of recurrent cancer of 
breast (ab), Arthur B. McGraw, Aug., 303 


ANEMIA 


pernicious 

—multiple carcinomas of stomach and choledocholithiasis in 
patient with pernicious anemia (ab), Harry B. Neel, 
Sept., 450 

sickle-cell 

—heart in sickle-cell anemia (ab), William H. Higgins, Jr., 
Dec., 890 

—roentgenologic findings, David S. Carroll and John W. Evans, 
Dec., 834 


ANEURYSM 


—traumatic false aneurysm simulating bene sarcoma (ab), 
Donald C. Bowie and A. W. Kay, Dec., 894 
aortic 
arteriosclerotic aneurysm of the descending thoracic aorta 
presenting to the right of the spine, Bernard S. Epstein 
and Robert L. Friedman, July, 93 
—atelectasis of left lung produced by aortic aneurysm (ab), 
J. P. Garaix, July, 129 
—complete ligation of abdominal aorta for aneurysm by spiral 
method; case controlled by aortography (ab), Antonio 
Prudente, Dec., 893 
—diagnosis of dissecting aneurysm by angiocardiography; 
case (ab), Abner Golden and H. Stephen Weens, Dec., 
893 
arteriovenous. See also Aneurysm, pulmonary 
—of brain: diagnosis and treatment (ab), Herbert Olivecrona 
and Johannes Riives, July, 124 
—of lung; case, Alice Ettinger, Heinz Magendantz, and 
Edward A. Russo, Aug., 261 
cardiac 
—long survival with aneurysm ‘ab), A. Codounis, Oct., 602 
—pleural fibrin body simulating aneurysm; case (ab), Philip 
Morgenstern, Dec., 889 
carotid 
—metastatic lesion simulating an intracranial aneurysm (ab), 
Everett F. Hurteau, Aug., 287 
cerebral 
—aneurysm of terminal portion of anterior cerebral artery 
(ab), O. Sugar and M. Tinsley, Aug., 287 
—spontaneous subarachnoid hemorrhage of aneurysmal ori- 
gin: factors influencing prognosis (ab), Wallace B. Hamby, 
July, 125 
cirsoid 
—of scalp; case (ab), Orville F. Grimes and Norman E. Free- 
man, Dec., 894 
pulmonary 
—arteriovenous aneurysm of lung cured by resection; case 
(ab), Olaf Brgbeck, Oct., 600 
—diagnosis of congenital aneurysm of pulmonary artery; 2 
cases (ab), Charles T. Dotter and Israel Steinberg, Dec., 
892 
renal 
calcified aneurysm of renal artery: case (ab), William R. 
Davis and Leonardo F. Gallardo, July, 148 
five cases, one treated by resection of aneurysmal sac without 
sacrificing the kidney (ab), Charles P. Mathé, Sept., 461 
ANGIOCARDIOGRAPHY. See Aneurysm; Aorta; Cardiovas- 
cular System; Heart 
ANGIOGRAPHY. See Brain; Fistula, arteriovenous 
ANKLE 


osteochondritis dissecans; case (ab), Thor Narvestad, Aug., 
298 


progress in orthopedic surgery for 1946. Review prepared 
by an editorial board of the American Academy of Ortho- 
paedic Surgeons. Il. Conditions involving the foot 
and ankle (-), Emil D. W. Hauser, Oct., 607 
—traumatic instability of joint (ab), Otto C. Kestler, Sept., 
460 
ANUS 
cancer 
—carcinoma of anal canal: statistics of the Fondation Curie, 
Paris (ab), J. L. Roux-Berger and A. Ennuyer, Nov., 776 
AORTA 
See also Aneurysm 
abnormalities 
—congenital atresia. Report of first case with left axis devi- 
ation of the electrocardiogram (ab), Louis A. Soloff, Dec., 
8y2 
double aortic arch; 2 cases (ab), Willis J. Potts, et al, July, 
136 
—symposium on anomalies of the heart. Anomalies of deriva- 
tives of aortic arch system (ab), Jesse E. Edwards, Nov., 
765 
coarctation 
angiocardiography (ab), E. F. Salén and Th. Wiklund, 
Oct., 602 


907 





908 


AORTA, coarctation—con/ 
erosion of ribs in coarctation note on the history of a 
pathognomic sign (ab), William Dock, July, 137 
retrograde aortography: its value in the diagnosis of coarcta 
tion by means of a new indirect sign, Ratil Pereiras and 
Agustin Castellanos, Dec., 859 
review of 23 service cases (ab), Maurice Newman, July, 137 
roentgenography. See also Aneurysm, aortic; Aorta, coarcta 
tion 
present status of aortography (ab 
Alvin E. Vitt, July, 147 
visualization of aorta and its branches by retroarterial dio- 
drast injection (ab), Thomas H Burford and Merl J 
Carson, Nov., 766 
—visualization of patent ductus arteriosus botalli by means 
_—, aortography (ab), G. Jénsson, et al, July, 137 
APPEND 
shied mucocele (ab), J. Peyton Barnes, Aug., 294 
ARCHER, VINCENT W., and COOPER, GEORGE, Jr.: Py 
loric obstruction more accurately demonstrated by food 
barium mixture (ab), Oct., 603 
——COOPER, GEORGE, Jr., and ADAIR, NORMAN: Symp- 
toms masked or modified by chemotherapy: the increas- 
ing responsibility of the roentgenologist (ab Sept., 462 
ARENDT, JULIAN, and CARDON, LEONARD: Diagnosis of 
intrauricular thrombosis in the living, Sept., 371 
mae BELLINI, M Volvulus of the sigmoid: a new radio 
ogic sign, Aug., 268 
ARISMENDI. LUIS. See DUISENBERG, CHARLES E. 
ry et JACOB S. See JEMERIN, EDWARD E. 
ARTERIE 
See - J Aneurysm; Aorta 
—studies in experimental 
Harris B. Shumacker, Jr 
carotid 
surgical clinics: complications of injecti 
the carotid artery (ab), Dec., 8Y- 
pulmonary. See also Heart abnormalities 
pathogenic analysis of black cardiopathy 
ab), Joao Porto, Sept., 448 
spinal. See Spinal Cord 
ARTERIOGRAPHY. Se 
ARTERIOSCLEROSIS 
arteriosclerotic aneurysm 
presenting to the right of the spine 
and Robert L. Friedman, July, 93 
ARTHRITIS 
See also Spine 
early diagnosis of acute septic osteomyelitis periostitis, and 
arthritis and its importance in the treatment (ab), Sig 
vard Jorup and Sven R. Kjellberg, Oct., 608 
primary chronic polyarthritis on basis of a peripheral 
lar disturbance (polyarthros ab). A. Leb, Oct., 607 
progress in orthopedic s wns 5 1446 Review prepared 
by an editorial board of the American Academy of Ortho 
paedic Surgeons I Chronic arthritis, John G. Kuhns 
Oct., 607 
uric arthritis (a casuistic contribution ab A 
and C. Buetti, July, 144 
rheumatoid 
gout simulating rheumatoid arthritis 
and Russell Buxton, Sept., 457 
rheumatoid disease’’ with joint and pulmonary manifesta 
tions (ab). Phillip Ellman and ik E. Ball, Oct., 607 
ARTHROGRAPHY. See Semilunar Cartilages 
—— TOSIS. See Pneumocunivosis 
HER,LEONARD M. See FISKE, DAVID 
ASHKENAZY. MOSES. See DAVIS, LOYAL 
ASTON, MELVILLE J., and LOESER, WILLIAM D.: Ma 
yhotofluorography in a eee 8 hipyard (ab), Sept., 444 
ATELECTASIS. See Lung 
ATHLETICS 
unrecognized fractures in high schoo 
Foster and John C. Wells, Oct., 610 
ATKINS, JOSEPH P. See HODES, PHILIP J. 
ATLAS AND AXIS 
basilar impression associated with cerebral tumor case 
ab Jeffery R. Tripp and R. D. Rothfield, Oct., 596 
ATOMIC ENERGY 
See alsu Radivactivity 
frequency of transmitted chromusome alterations and gene 
mutations induced by atomic bomb radiation in maize 
ab), E.G. Anderson, Sept., 468 
medical profession and atomic energy (ab 
Nov.,778 
medical program of Atomic Energy Commission (ab 
arren, Nov.,778 
psychological factors 
July, 104 
response of tissue to total! 
Tullis, Sept., 468 
wartime radiation 


William F. Melick and 


Brain: etc 
frostbite. Arteriograms (ab 
et al, July, 149 


ym of thorotrast in 
Avyerza's disease 


Extremities, blood supply 


of the descending thoracic aorta 
Bernard S. Epstein 


f 


vascu 


sernstein 


ab), William A. Read 


ollapse 


athletes (ab W.K 


Lewis L. Strauss 
Shields 
in atomic warfare, James P. Cooney 


John L 


body irradiation (ab 

the calculated risk ‘ed), R. R. Newell 
July, 111 

ATWELL, SUSANNA. See EHLER, ADRIAN A. 

AUSTIN,GEORGE. See GRANT, FRANCIS C. 

AYERZA'S DISEASE. See Arteries, pulmonary 

B 


BABB, FRANK S., GHORMLEY, RALPH K., and CHATTES- 
TON, CARL C .: Congenital coxa vara (ab), Dec., 894 


INDEX 


December 1949 


BACHMAN, ARNOLD L., and HARRIS, WILLIAM: R 
gen therapy for pituitary adenoma: correlation ‘of tumy 
dose with response in 64 cases, Sept., 331 ma 

IS S.: Illustrated roentgenograms 
, Aug., 303 
. See FAIRBANK, H. A. THOMAS 
See ELLMAN, PHILLIP 
. See MALENCHINI, M. 
BARCELLOS oye ALVARO: 
b R - 295 
BARCLAY. A ALFRED ERNEST | (obit), Oct., 587 
BARKER, C. S., and FOWNES, J. A.: Difficulties in diagnosis 


between tuberculosis and Loeffler’s syndrome ab 
, 


BARNES. Je ‘PEYTON: 
Aug..2 204 

BARRE. See EVEN 

yr eben ltt See Atlas and Axis 

BA » We PERE. See BRECK, LEWIS w. 

BASS, H. E., SCHOMER, A., and BERKE, R.: Coccidioido. 
= Persistence of residual pulmonary lesions 

763 

BASSLER, ANTHONY, and PETERS, A. GERARD: — 
tions between gastric sarcoma and carcinoma, with s 
cial reference to the infiltrating types of sarcoma -) 
Sept., 449 

BATES, ‘GAYLORD S., and WALSH, JOHN M.: 
sarcoid observ ations on seven patients, one autopsy 
ab), July, 134 

BATSON, RANDOLPH. See JOHNSON, HOLLIS E. 

BAUD, JULIETTE: Carcinoma of the cervix (Stage 1) treated 
intracavitarily with radium alone. Five, ten, and fifteen 
year results Recurrences after more than five years 
ab), Dec Hr z 

BAUER, THOMA See TRUSLER, HAROLD M. 

BEADENKOPF, WiLLIA M G., LOOSLI, CLAYTON G. 
LACK, HERBERT, RICE, ‘FREDERICK A., and SLAT- 
TERY, ROBERT V.: Tuberculin, coccidioidin, and histo 
plasmin sensitivity in relation to pulmonary calcifications 
on among 6,000 students at the University of Chicag: 


ab). Dec., 888 

BEARD, RODNEYR. See SMITH, CHARLES E. 
BEATH, THOMAS. See HARRIS R I. 

See KENNEDY, G. R. 

, M.R. See van LING EN, 

EMER, AMUEL, ERIC, 

Secondary Me in chronic amoebic colitis 

pathological and a radiological study (ab), Sept 

BEGG. A. CHARLES and FALCONER, MURRAY A: “Plain 

radiography in intraspinal protrusion of lumbar inter 

vertebral disks: correlation with operative findings (ab 


Dec. , 898 
BELL, H.GLENN. See McCORKLE, H. J. 
BELL, RALPH M. Se NIESET, ROBERT T. 
BELLER, AARON J. See EPSTEIN, JOSEPH A. 
BEN AMI, M.: Calcified echinococcosis of the liver with tho 
raco-abdominal symptoms (ab), July, 141 
BENO,T. J. See MIALE, J. B. 
BERARD, M. See SANTY, P. 
BERESFORD D., and McLETCHIE, NORMAN G. B. 


pany 2 n’ s = — an unusual case with spinal symp 


BERGMAN, HARRY, a SIMON, SAMUEL: 
scess: review of twenty-two cases (ab), N« 770 
BERGMANN, MARTIN, SHATZ, BURTON A., and FLANCE, 
I. JEROM Apical pulmonary carcinoma and tuber 
culosis: Value of sputum cell study in differential diag 
nosis (ab BAS a 
BERKE,R. See BASS, H. 

BERNSTEIN, A., ~~ BUETTI, C.: Uric 
contribution ab), July, 144 
BERTIGLIA, BRUNO: Treatment of cancer of the penis ‘ab 

4 3OR8 
BERYLLIUM 
delayed ag eng ina beryllium worker; case (ab), Joho 
N gate, Sept 
BESNIER- BOECK- SCHAUMANN DISEASE. 
BESSON,F. See DELORD, M. 
BETARAYS. See Eyes Nasopharynx 
BETATRON 
depth dose of electrons from the betatron, I 
Dec. , 868 
~~ s for application of ane sen to medical therapy ‘ab 
D dams, et al, July 
BETTMAN, ERNEST H., and SIFFERT, ROBERT S.: 


‘ 
examination of the hip in Legg-Perthes’ disease, Oct 


a pedagogic 


Diagnosis of spleno- 


Calcified mucocele of the appendix (ah 


Boeck’s 


B. 
and SHEDROW, A. 


a La 


2 


a rinephritic 


arthritis (a casuiste 


See Sarcoidosis 
S. Skaggs 


Roent 


yeamery carcinoma of the liver in a boy aged 


4 
BICKEL, WILLIAM i. See JACKSON, ALFRED E 
BIERMAN, HOWARD R. See SHIMKIN, MICHAEL B. 
BILE DUCTS : 
cholangiography in stone, stricture and operative imyjury © 
biliary ducts (ab), C. R. Hughes, et al, July, 14} 
management of residual common duct stones (ab Duncan 
Shepard, July, 142 
multiple carcinomas of stomach and choledocholithiasis ® 
patient with pernicious anemia (ah), Harry B Neel 
Sept., 450 
routine use of operative cholangiography (ab), 
Partington and Maurice D, Sachs, Aug., 295 


BEYNON, A. E.: 


15 (ab Sept 


Philip I 





December 1949 


IAM: R 
ation of a, 


a Pedagogic 


1S Of spleno. 


*S I diagnosis 
ndrome (ah 


‘ippendix (ab 


Ww. 
Coccidioido. 
mary lesions 


1D: Distine 
na, with spe 
arcoma (ab 
M.: Boeck’s 
one autopsy 
SE. 

ge 1) treated 


1, and fifteen 
n five years 


i. 
AYTON G, 
, and SLAT. 
n, and histo 
alcifications 
y of Chicag: 


DROW, A.: 
5: a clinico 
pt., 452 

A: Plain 
mbar inter 
ndings (ab 


r with tho- 


AN G. B. 


inal symp 

rine phritic 
770 

| FLANCE, 

and tuber 

‘ntial diag 


a Casusstic 


penis (ab 


ab), Joho 


sarcoidosis 


5. Skaggs 
rapy (ab 


Roent 
vase, Oct 


boy aged 


. B. 
injury of 
, Duncan 


thiasis 10 
B. Neel 


Philip F 


INDEX 909 


Vol. 53 


BILE DUCTS—«0m!. 
—traumatic rupture of choledochus, associated with an acute 
hemorrhagic pancreatitis and a bile peritonitis (ab), 
Frederick Hicken and Vernon L. Stevenson, Nov., 768 

BILIARY TRACT. See Bile Ducts; Fistula; Gallbladder 
BILLINGS, oo H. See FREEDMAN, EUGENE ; 
BINGOLD, 4 . C.: Case of polyostotic fibrous dysplasia (ab), 
t., 457 
1OPSY. y See Uterus, cancer 
BIeKELO, CARL C., and RAGUE, PAUL O.: Accuracy of 


roentgen ute wagaee of activity of minimal tuberculosis 


pissoNNETTE, ROGER P. See BROWN, CHARLES H. 


BLADDER 
calculi 
—diagnosis (ab 


cancer 
—earcinoma, with bone metastases; 8 cases (ab), Herman L 


Kretschmer and J. H. McDonald, Aug., 301 
new technic for radium treatment of carcinoma, Milton 
Friedman and Lloyd G. Lewis, Sept., 342 
foreign bodies 
—pathologice ally displaced upper femoral epiphysis as foreign 
body (ab), E. Sadek, Aug., 301 
roentgenography 
_cystoscopy and pyelography following paravesical extra 
“peritoneal cesarean section (ab), Edith K. Mangone, 
Nov., 770 
in genital prolapse (ab), Armando Trabucco, Sept., 462 
_jnterureteric ridge; further studies (ab), Nils P. G. Edling, 
July, 148 
_urethrocystography in the male child (ab), M. Leopold 
Brodny and Samuel A. Robins, Sept., 462 
-urethrograms and cystograms in diagnosis of lower urinary 
tract disease (ab), Russell B. Roth, Oct., 614 
tumors 
or oy sarcoma; case (ab), Victor C. Laughlin, 
, Aug., 301 
See EFFLER, DONALD B. 


, William Boss, Sept., 462 


BLADY, 


JOH 
BLALOCK- TAUSSIG OPERATION. See Heart 
BLANCHE, M., SOICHOT, R., and de GISLAIN, J.: Acute 


a following inhalation of nitric acid fumes (ab), 


BLOCH, ROBERT G., SANDOCK, LOUIS F., and MITCHELL, 
RL B.: Retrocardiac bronchiectasis (ab), July, 135 
BLock MATTHEW H. See JACOBSON, LEON O. 
BLO 
= A of nitrogen mustard and x-irradiation on blood coagu- 
lation (ab), Leon O. Jacobson, et al, Nov., 779 
phosphatase 
—“hypophosphatasia"’: a new developmental anomaly (ab), 
J.C. Rathbun, July, 143 
uric acid 
—uric arthritis (a casuistic contribution) (ab), A. Bernstein 
and C. Buetti, July, 144 
BLOOD PRESSURE 
non-hormonal adrenal cortical carcinoma; case with 5 year 
survival and relief of hypertension (ab), Zachary R. Cott 
ler, Aug., 302 
observations on the hypophyseal area in hypertension, 
Thomas Ziskin, Sept., 406 
BLOOD VESSELS. See Aorta; Arteries; 
tem; Extremities; etc 
BLOOM, WILLIAM: Pituitary implications = hypertrophic 
ulmonary osteoarthropathy CF July 3 
BLUMENFELD, HELEN. Sce GR. ON, CHARLES E. 
BODEN, GEOFFREY: —" Oe apelitie of the cervical 
spinal cord (ab), Aug 
BODY SECTION ROENTGENOGRAPHY 
-laminagraphy following thoracoplasty (ab), Alessandro 
Piazza, Nov., 765 
tomography as an adjunct to urography (ab), Preben T 
Andersen, Aug., 209 
BOECK’S SARCOID. See Sarcoidosis 
de BOISSIERE, VERNON: Treatment of chronic sinusitis 
in children (ab), Dec., 905 
BONES 
See also under names of bones 
Besnier-Boeck-Schaumann disease with typical osseous 
lesions, diabetes insipidus, and widely disseminated tuber 
culosis, showing a remarkable response to streptomycin 
(ab), C. Gernez-Rieux, et al, July, 134 
bone formation in skin and muscle: localized tissue mal- 
formation or heterotopia (ab), Henry W. Edmonds, et al, 
Oct., 613 
estrogens and bone formation in human female (ab), Mary 
5. Sherman, Sept., 454 
“hypophosphatasia"’: a new developmental anomaly (ab), 
C. Rathbun, July, 143 
osseous changes in erythroblastosis fetalis, William L. Janus 
and M. Wendell Dietz, July, 
osseous lesions of sarcoidosis, iad F, Holt and Wm. I. Owens, 
July, 11 
roentgenologic findings in sickle-cell anemia, David 5, 
Carroll and John W. Evans, Dec., &: 
skeletal lesions in Hodgkin's disease (ab), Ernest H. Fal 
coner and Maurice E. Leonard, Nov., 770 
cancer 
carcinoma of bladder with bone metastases; 8 cases (ab), 
Herman L.. Kretschmer and J. H. McDonald, Aug., 301 


Cardiovascular Sys 


colloidal lead orthophosphate associated with deep roentgen 
therapy in bone metastases from cancer of the breast 
(ab), Lawrence Reynolds, et al, July, 152 
roentgenographic appearance of renal cancer metastasis in 
bone (ab), Robert S. Sherman and T. Arthur Pearson 
July, 145 
treatment of metastatic tumors (ab), Magnus I. Smedal and 
Ferdinand A. Salzman, Aug., 307 
diseases. See also Leprosy 
chronic inflammatory lesions resembling neoplasms; 3 cases 
(ab), Lewis W. Breck, et al, Aug., 296 
etiological relations of precocious puberty, fibrous dysplasia 
of bones and pigmentation of skin (Albright's syndrome 
ab), Abraham O. Wilensky, Oct., 608 
fibrous dysplasia (ab), H. H. Jacobsen and G. Vraa-Jensen 
Dec., 897 
polyostotic fibrous dysplasia (ab), H. Brooke, Nov., 768 
polyostotic fibrous dysplasia; case (ab), A. C. Bingold 
Sept., 457 
roentgen appearance of hormonal bone diseases (ab), H 
Schinz, et al, Sept., 454 
fractures. See Fractures 
fragility 
hyperplastic callus formation, with or without evidence of 
fracture, in osteogenesis imperfecta, with an account of the 
histology (ab), H. A. Thomas Fairbank and S. L. Baker 
Sept., 456 
massive hyperplasia of bone following fractures of osteo 
genesis imperfecta; 2 cases (ab), Walter E. Vandemark 
and Manley A. Page, Sept., 457 
syphilis 
roentgenologic picture of congenital syphilis, especially in in 
fancy (ab), P. Flemming Moller, Nov., 769 
tumors 
bone lesions in eosinophilic granuloma, Hand-Schiiller 
Christian disease, and Letterer-Siwe disease (ab), Ignacio 
Ponseti, Sept., 456 
chronic inflammatory lesions resembling neoplasms 3 
cases (ab), Lewis W. Breck, et al, Aug., 206 
—endothelioma of bone (Ewing's sarcoma) (ab), Bradley L 
Coley, et al, Aug., 296 
—eosinophilic granuloma; 3 cases (ab), Paul W. Lapidus, et 
al, July, 144 
—eosinophilic granuloma, with simultaneous involvement of 
skin and bones (ab), James H. McCreary, Sept., 457 
—osteoid osteoma (ab), Bradley L. Coley and Norman Len- 
son, Dec., 897 
solitary plasmocytoma of bone with renal changes (ab 
George Lumb, Sept., 458 
traumatic false aneurysm simulating bone sarcoma (ab 
Donald C. Bowie and A. W. Kay, Dec., 894 
seas or UDAONDO, CARLOS, CASAL, MANUEL A., and 
see ON VICTORINO: Diverticula of the stomach 


——and D*ALLOTTO, VICTORINO: Tumors of the gastric 
fundus (ab), July, 139 

BONTE. See GERNEZ-RIEUX, C. 

BOOK REVIEWS 

Agate, John N., et al. Industrial Fluorosis A Study of the 
Hazard to Man and Animals near Fort William, Scotland 
July, 116 

Appleton, A. B., Hamilton, W. J., and Simon, G. Surface and 
Radiological Anatomy for Students and General Prac 
titioners, Sept., 433 

Blakiston’ s New Gould Medical Dictionary Editors: Harold 

Jones, Normand L. Hoerr, and Arthur Osol, Oct. , 586 

Cade, Stanford. Malignant Disease and Its Treatment by 
Radium, Sept., 4: 

Calvin, Melvin, Heidelberger, Charles, Reid, James C., Tol- 
bert, Bert M., and Yankwich, Peter F. Isotopic Carbon 
Dec., 877 

Cournand, André, Baldwin, Janet S., and Himmelstein, Aaron. 
Cardiac Catheterization in Congenital Heart Disease A 
Clinical and Physiological Study in Infants and Children 
July, 115 

Crohn, Burrill B. Regional eitis, Sept., 431 

Degoy, Andres P. H., and Di Rienzo, Sabino. E! Neumo 
mediastino Anterior Artificial enel Niflo. Su lmportancia 
para el Estudio de la Hiperplasia Timica, Sept , 433 

Ferguson, Albert B. Roentgen Diagnosis of the Extremities 
and Spine, Aug., 279 

Fey, Bernard, et al. Exploration Radiologique de | Appareil 
Urinaire Inférieur ( Vessie-Urétre- Prostate), Sept., 432 

Freischauer, F. Untersuchungen tiber den lumbalen und 
cervikalen Wirbelbandscheibenvorfall, Dec., 877 

Friedlander, Gerhart, and Kennedy, Joseph W. I[ntroduc 
tion to Radiochemistry, Dec. , 876 

Glauner, R. Die Indikat: onen zur Réntgen und Radium 
Restrahlung, Nov., 75 

Guichard, Roger. L'Uréthrographic, Sept., 432 

Kaplan, Ira I. Clinical Radiation Therapy, Sept., 431 

Lapp, R. E., and Andrews, H. L Nuclear Radiation Physics 
Dec., 876 

Maisin, J. Cancer. Tome ll 
ment, July, 117 

Merrill, Vinita. Atlas of Roentgenographic Positions, Oct 
585 

Pack, George T., editor. Cancer of the Esophagus and Gastric 
Cardia July 116 

Schweitzer, Geo. K., and Whitney, Ira B. Radioactive 
Tracer Techniques, Nov., 753 


Radiations- Virus- Environ 








910 


BOOK REVIEWS—cont. 


Thelen, Dr. Anton. Die Pathologie des Harnleiters im Rént- 
genbild, Dec., 877 
er Werff, J. Th. Biological Reactions Caused by Elec- 
tric Currents and by X-Rays, Aug., 279 
BOOKS RECEIVED (not reviewed) 
An Inquiry into the Extent to Which Cancer Patients in Great 
Britain Receive Radiotherapy, July, 115 
Andersen, S. Ry. Investigations into Differentiation and 
Other Morphological Changes in Malignant Tumors 
Following ‘te Irradiation with X-Rays and Ra- 
dium, Aug., 
Annual Report on : the Results of Radiother rapy in Cancer of 
the Uterine Cervix, fifth volume, Nov., 753 
Bauman, Louis. Diagnosis of Pancreatic Disease, Oct., 585 
Behrens, Charles F., editor. Atomic Medicine, Nov., 752 
Bertwistle, A. P. A Descriptive Atlas of Radiographs An 
Aid to Modern Clinical Methods, Oct., 585 
Brookhaven Conference Report. Biological Applications of 
Nuclear Physics, July 12-27, 1948, July, 115 
Confrontations Radio-Anatomo-Cliniques. Published 
the direction of M. Chiray, R. A. Gutmann, and J 
que, Sept., 431 
Coutard, Henri. Apercus 
Divers Modes D’Involution Cancéreuse, 
Protection, Oct., 279 
Govea, Juan, and Aguirre, Fidel. 
Vascular, Nov., 753 
Graf, Herbert. Uber die neuen Strahlenschutzregeln fiir die 
Herstellung und Errichtung medizinischer R6ntgenein- 
richtungen und-anlagen, DIN 6811 und 6812, Nov., 753 
Hohl, Kurt. Experimentelle Untersuchungen liber Réentgen- 
effekte und chemische Effekte auf die pflanzliche Mitose, 
Nov., 753 
Moon, George R. How to Become a Doctor, July, 115 
Radiologia Austriaca, Aug., 279 
Di Rienzo, S. Radiologic Exploration of the Bronchus, Sept., 
430 
Sixth Semiannual Report of the Atomic Energy Commission, 
July 1949, Oct., 585 
Souttar, H.S. Physics and the Surgeon, Nov., 752 
a ey Photoradiography in Search of Tuberculosis, 


oO 
BOSS, WILLIAM: Diagnosis of bladder 


46 

BOST, ROGER G. See PERCEFULL, S. C. 

BOSWORTH, BOARDMAN M.: Perforation of the smal! in 
testine from non-penetrating abdominal trauma (ab 
Oct., 604 

BOSWORTH, EDWARD. See ge WILLIAM, Jr. 

BOTELHEIRO, JOSE. See CORREA, TELMO 

BOTHE, ALBERT E. See CRISTOL, * DAVID Ss. 

BOTSZTEJN,CH. See SCHINZ,H. 

BOUCOT, KATHARINE R., and SOKOLOFF, MARTIN ].: 


—_—- among Philadelphia foodhandle ers (ab), Nov., 


BOWDEN, LEMUEL. See COLEY, vr. ee 

BOWIE, DONALD C., and KAY, A. Traumatic 
aneurysm simulating bone sarcoma ( y= Dec., 804 

BOYDEN, EDWARD A., and SCANNELL, J. GORDON: An 
analysis of variations in the bronc hovase ular pattern of 
the right upper lobe of fifty Jungs (ab), Aug., 288 

BOYER, RANDALA. See HODGES, FRED M. 

BRADBURY, F. C. S.: eee requirements for mass radiog 
raphy (ab), July 


BRADFORD, MA TIN L.. 
BRAIN 


van 


under 
Séné- 


Roentgenthérapiques Relatifs a 
et Méthodes de 


Tomografia Clinica Cardio- 


stones (ab), Sept., 


false 


See GROW, JOHN B. 


See also Cerebellum 
spontaneous rupture of the cerebral ventricles (ab), 
Torkildsen, July, 124 
—tentorial pressure cone, its significance and 
through dislocation of the calcified pineal body (ab 
Lilja, July, 126 
thorotrast pyograms in cerebral abscess (ab), G. K 
and W. H. T. Shepherd, Dec., 884 
blood supply. See also Aneurysm, arteriovenous 
angiographic visualization of posterior cerebral artery, es 
pecially by intracarotid injection of contrast (ab), Arne 
Engeset, July, 125 
cerebral angiography in diagnosis of intracranial hematomas 
(ab), Kristian Kristiansen, Oct., 596 
cerebral arteriography in subarachnoid 
S. Wechsler and S. W. Gross, July, 125 
tolerance of cerebral blood vessels to a contrast medium of 
the diodrast group nperimentel study of the effect on the 
blood-brain barrier (ab), Tore Broman and Olle Olsson, 
Oct., 624 
calcification. See also Brain, tuberculosis 
calcifying epileptogenic lesions; hemangioma calcificans 
case (ab), Wilder Penfield and Arthur Ward, Aug., 286 
roentgen demonstration of displaced intracranial physiologic 
calcification and its significance in the diagnosis of brain 
tumors and other space-occupying diseases, Barton R 
Young, Nov 
cancer 
intracranial metastases of primary 
a diagnostic difficulty (ab), Michael B. Shimkin, 
cysts 
porencephaly in institutional 
Pigott, et al, Nov., 760 


Arne 


its diagnosis 
Bengt 


Tutton 


hemorrhage (ab), 


, 625 


pulmonary carcinoma 
Aug., 291 


Albert W 


epileptics (ab), 


INDEX 


December 1949 


roentgenography 
—air embolism occurring during encephalography; 9 
(ab), Arthur B. King and Frank J. Otenasek, Oct ‘so 
—diagnosis of suprasellar tumors by pneumoencephalogra h 
(ab), N. S. Schlezinger and J. George Teplick, July, 1 ra 
—radiology in neurosurgical conditions in childhood, Nice, 
Gotten and C. D. Hawkes, Dec., 798 ” 
—relief of symptoms following encephalography by combined 
premedication and use of oxygen (ab), Carl J. “Kornteich, 
Oct., 595 
tuberculosis. See also Meninges, tuberculosis 
-calcified intracranial tuberculosis (ab), H. 
Aug., 286 
tumors. See also Meninges 
—basilar impression associated with tumor (ab 
Tripp and R. D. Rothfield, Oct., 596 
—in children (ab), Lyle A. French, July, 126 
-of septum pellucidum (ab), John D. French and Pay} c 
Bucy, Aug., 286 
—roentgen demonstration of displaced intracranial physiologic 
calcification and its significance in the diagnosis of brain 
tumors and other space-occupying diseases, Barton R 
Young, Nov., 625 
study of 211 patients with verified glioblastoma multiforme 
(ab), Loyal Davis, et al, Dec., 901 
vascular tumors of brain and spinal cord and their treatment 
(ab), Mason Trupp and Ernest Sachs, July, 124 
wounds and injuries 
ae eter, to 
y W Gross, July, 
BRAV, ERNEST A. MOLTER, HOWARD A., and NEWCOMB, 
WENDEL iz The lumbosacral articulation A roent- 
poten and clinical study with special reference to 
narrow disc and lower lumbar displacement (ab), Oct 
609 
BRAWNER,H.P. See BRECHER,G. 
BREAST 
clinical and laboratory studies 
phosphorus by lesions of the breast (ab), 
etal, July, 154 
cancer 
—action of steroid hormones, 
53 
—carcinoma (ab), Stanford Cade, Nov., 773 
carcinoma and its treatment (ab), Cecil Wakeley, Sept., 463 
colloidal lead orthophosphate associated with deep roentgen 
therapy in bone metastases from cancer of breast (ab 
Lawrence Reynolds, et al, July, 152 
early diagnosis and treatment (ab), 
463 
lymphatic spread of carcinoma (ab 
Sept , 46 
palliative testosterone treatment in women with advanced 
cancer (ab), Bengt Sy!vén and Olle Hallberg, Oct., 616 
primary ‘inflammatory’ * carcinoma (ab), Bernard A. Don 
nelly, Oct., 615 
role of radiation in treatment (ab), J. Maisin, 
study of pleuropulmonary modifications 
radiation therapy (ab), R. Sarasin, et al, Aug 
surgical and radiation treatment (ab), Rolf B. 
Nov., 774 
—testosterone propionate in treatment of recurrent cancer 
(ab), Arthur B. McGraw, Auzg., 303 
tumors 
localization and treatment of papillomas (ab), 
Saltzstein and Robert S. Pollack, Oct., 597 
BRECHER, G., ENDICOTT, K. M., GUMP, H., and 
BRAWNER, H. P.: Effects of x-ray on lymphoid and 
hemopoietic tissues of albino mice (ab), Oct., 622 
BRECK, LEWIS W., BASOM, W. COMPERE, HART, M. S., 
and HERZ, JAMES R.: Chronic inflammatory lesions of 


bone resembling neoplasms. Report of three cases (ab), 


Aug., 296 
BREKKE, VIOLAG. See WITTER, JOSEPH A. 
BRETON,A. See GERNEZ- RIEUX, Cc. 
BREWER, LYMAN 4A., III, JONES, WILFRED, M. G., and 
DOLLEY, FRANK $.: Nonmali gnant intrathoracic le 
sions simulating brone pas carcinoma. Report of 30 
»yperated cases (ab), July 
BRITTEN, SIDNEY A., and HEISSER, CARL J.: Medical sur 
veys for pulmonary tuberculosis (ab), Aug., 290 
BRODEN, BROR: Roentgen examination of the subtaloid joint 
in fractures of the calcaneus (ab), Dec., 899 
——See JONSSON, G. 
BRODIE’S ABSCESS. See Tibia 
BRODNY, M. LEOPOLD, and ROBINS, SAMUEL A.: 
stograpey in the male child (ab), Sept., 462 
BROBECK, © Case of arteriovenous aneurysm 
lung M, ad resection (ab), Oct., 600 
BROMAN, TORE, and OLSSON, OLLE: Tolerance of cerebral 
blood-vessels to a contrast medium of the diodrast group. 
An experimental study of the effect on the blood-brain 
barrier (ab), Oct, 624 
BRONCHI 
See also Bronchiectasis 
bronchial dynamism, 5S. Di Rienzo, 
traumatic rupture with occlusion (ab), 
al, Sept., 446 
calculi 
active bronchopulmonary lithiasis 
James H. Billings, Aug., 203 


Stephen Weens 


» Jeffery R 


penetrating wound (ab), 


on the uptake of radioactive 
H. J. McCorkle 


Walton Van Winkle, Jr., Oct 


Victor Riddell, Sept 


, Clarence W. Monroe, 


Aug., 304 
oe \ ences 


z eens 


Harry C 


Ureth- 


of the 


Aug., 


Philip J. Hodes, et 


Eugene Freedman and 





by combined 
- Kornreich. 


phen Weens, 
» Jeffery R 


and Pau! Cc 
| physiologic 
SIs of brain 

Barton R 
multiforme 


ir treatment 
24 


ound (ab), 
EWCOMB, 
A roent- 


eference to 
(ab), Oct. 


radioactive 
McCorkle. 


» Jr., Oct., 


 Sept., 463 
p roentgen 
reast (ab). 
lell, Sept 

. Monroe, 
advanced 
ct., 616 

d A. Don- 


, 304 
mpanying 
11 


ingelstad 


nt cancer 


Harry C 


H., and 
hoid and 


Tr, M. S., 


lesions of 
ses (ab), 


G., and 
racic le- 
ort of 30 
lical sur- 


oid joint 


Ureth- 
of the 
cerebral 


t group. 
d-brain- 


des, et 


an and 


INDEX 911 


BRONCHI-co” 
a, Mme. Hilton, Dec., 901 ’ , 
—osteopathic form of bronchial cancer (ab), Julio Garcia 
Otero and N. L. Caubarrére, Sept., 441 
_radium therapy (ab), W. Bruninx, Dec., 902 
—treated by radiotherapy; 100 cases (ab), René Huguenin and 
J. Fauvet, Dec., 902 
foreign peer See Foreign Bodies 
mography 
ce ~ (ab), Duane Carr, et al, Dec., 886 
_contribution to technic of bronchography with water- 
soluble contrast medium, ioduron-B (ab), F. K. Fischer 
and K. Miilly, Sept., 440 
—death following bronchography; “= (ab), James A. 
Harrill and William B. Alsup, Nov., 
—demonstration of bronchial tree with’ hl soluble contrast 
medium (ab), F. K. Fischer, Sept., 440 
—method of bronchography (ab), Ake S. Gidlund, Dec., 886 
stricture 2 ’ 
—pbronchostenosis of inflammatory origin: 6 cases (ab), H. F. 
Fabritius and H. @degaard, Oct., 
yphilis 
Se philitic ° ‘tumor” of right bronchus; case (ab), A. R. Judd, 
Aug., 292 
tuberculosis 
—direct radiologic diagnosis (ab), Manuel Tapia, Sept., 443 
—sjmulating foreign body in child one year of age; case (ab), 
Porter P. Vinson, July, 1: 
tumors 
—adenoma (ab), Carlton R. Souders and J. W. Kingsley, Jr., 
Sept. 
ae ~ in hial polypoid hamartochondroma; review of the 
literature and repert of case (ab), R. W. Postlethwait, 
et al, Se 442 
BRONCHIECTASIS 
—pathogenesis: a roentgen contribution, Felix G. Fleischner, 
Dec., 
lene of a functional treatment for dilated bronchi (ab), 
Jacques Delarue, et al, July, 135 
—retrocardiac bronchiectasis (ab), Robert G. Bloch, et al, 
uly, 
ae ed diatateution (ab), H. E. Counihan, Nov., 763 
BRONCHOSCOPY. See Tuberculosis, Pulmonary 
OOKE, i: _ Metpentntte fibrous dysplasia of bone (ab). 


BROWN, “CHARLES H., BISSONNETTE, ROGER P., and 
ALBEE, ROBERT 'D.: Diverticula of the stomach. Re- 
port of thirty cases and a review of the literature (ab), 
Dec., 895 

BROWN, HENRY W. Sec LAUGHLIN, VICTOR C. 

BROWN, WEBSTER H. See SHACKELFORD, RICHARD T. 

BROWNE, DONOVAN C. See McHARDY, GORDON 

BRUCELLOSIS. See Undulant Fever 

BRUNINX, W.: Radium therapy of bronchial cancer (ab), Dec., 


902 

BRUNNER’ S GLANDS. See Duodenum 

BRUNSCHWIG, ALEXANDER. See MUNNELL, EQUINN W. 

BUCY, PAUL C., HEIMBURGER, ROBERT F., and OBERHILL, 
HAROID R.: Compression of the cervical spinal cord 
by herniated intervertebral discs (ab), Aug., 288 

——See FRENCH, JOHN D. 

BUETT.,C. See BERNSTEIN, A. 

BULLA. See Lungs, abscess 

BUNN, PAUL A.: One hundred cases of miliary and menin- 
geal tuberculosis treated with streptomycin (ab), Aug., 


BURCHELL, HOWARD B.: Symposium on anomalies of the 

heart. Variations in the clinical and pesnetagie picture of 
ne ductus arteriosus (ab), Nov., 76 

BURFORD HOMAS H., and CARSON, ‘MERL J.: Visualiza- 
— i the aorta and its branches by retroarterial diodrast 
injection (ab), Nov., 766 

——See CARSON, MERL J. 

BURGESON, PAULA. See KLOSTERMYER, L. L. 

BURGESS, J. N.: Findings of a chest x-ray centre (ab), Sept. 


444 

BURKE, HUGH E., and PARNELL, JOHN L.: Asymptomatic 
minimal pulmonary tuberculosis: assessment of status: 
results of supervision and treatment (ab), Sept., 443 

BURSITIS 

ae ogy 4 mm. Fred M. Hodges and Randal A. 
er, Dec., 

BUSCHKE, FRANZ. See CANTRIL, SIMEON T. 

BUTCHART, JAMES B. See PENDERGRASS, BOERS &. 

BUXTON, RUSSELL. See READ, WILLIAM A 


Cc 
CADE, _ REAROEDs Carcinoma of the breast (ab), Nov., 


CAPFEY. TOHN. See CLVERMAn, FREDERIC N. 

CALAME, A. See VOLUTER, G 

CALCANEUM 

—roentgen examination of subtaloid joint in fractures of cal- 

caneus (ab), Bror Brodén, Dec., 899 

CALCIFICATION. See Brain; Lungs; Omentum; Tumors, 
sympathoblastoma; etc 

CALDECOTT, RICH HARD S., and SMITH, LUTHER: Re- 
suscitation of heat-inactivated seeds with x-radiation (ab), 
Sept., 468 


ees L. A.: Retreatment of carcinoma of the cervix (ab) 
, 464 
CALLU is? “See Fractures 
CAMERON, GLADYS. “iin GOLDFEDER, ANNA 
CAMP, JOHN D.: Roentgenologic we ations concerning 
erosion of the sella turcica, Nov., 
CAMPBELL, DARRELLA. See SMITH, 4% GLENN 
CANCER 
See also unde: names of organs 
—primary carcinoma of the liver in boy aged 15 (ab), A. E 
Beynon, Sept., 454 
-~-what to do for the cancer patient when he returns home 
role of the radiologist (ab), Eugene P. Pendergrass, 
Sept., 465 
metastases. See also Bones, cancer; Lungs, cancer 
—metastatic lesion simulating an intracranial aneurysm (ab), 
Everett F. Hurteau, Aug., 287 
radiotherapy 
—intra-cavitary contact roentgen sgree7 of malignant 
tumors (ab), D. den Hoed, Nov., 776 
—investigations into differentiation and other morphological 
changes in malignant tumors following therapeutic ir- 
radiation with x-rays and radium (ab), S. Ry Andersen, 
Oct., 615 
—methods of application of radioactive isotopes to anticancer 
research (ab), G. Joyet. July, 155 
— for application of — to medical therapy (ab) 
D. Adams, et al, July, 15: 
‘eee 
ny chemotherapy of neoplastic diseases, Michael 
mkin and Howard R. Bierman, Oct., 


hi 5 
CANIPELLL JOSEPH. See WHITAKER, ‘WILLIAM G., 


Jr. 
CANNON, W. M. See LYNCH, KENNETH M. 
CANONICO, ABEL N., and PILHEU, FEDERICO R.: Mega- 


amy = clinical — surgical considerations in thirty-six 
ases (ab), Sep 53 
CANTRIL, SIMEO f. “ane BUSCHKE, FRANZ: Clinical use- 


fulness and limitations of supervoltage roentgen therapy 


Sept., 313 
CARDIOVASCULAR SYSTEM 
abnormalities. See also Aorta; Ductus Arteriosus; Heart 
—combined use of angiocardiography and cardiac catheteriza- 
tion in diagnosis of congenital anomalies (ab), Arnold L. 
Johnson and Donald L. McRae, Nov., 766 
—conventional roentgenography in diagnosis, Dorothea R. 
Peck and Hugh M. Wilson, Oct., 479 
roentgenography 
—angiocardiographic interpretation, Charles T. Dotter and 
Israel Steinberg, Oct., 513 
—angiocardiography utilizing photoroentgen appa:atus with a 
rapid film changer (ab), Harold L. Temple, et al, Oct., 
601 
ae application of angiocardiography (ab), Henry K. 
Taylor, Sept., 447 
—full cycle angiocardiography, W. H. Thompson, M. M. 
Figley, and F. J. Hodges, Nov., 729 
—rapid automatic serialization of x-ray exposures by the 
rapidograph, utilizing roll film nine and one-half inches 
wide, Wendell G. Scott and Sherwood Moore, Dec., 846 
—value of angiocardiography in establishing diagnosis of 
pericarditis with effusion (ab), Robert G. Williams and 
Israel Steinberg, Dec., 891 
CARDON, LEONARD. See ARENDT, JULIAN 
CARNES, WILLIAM H. See SELZER. ARTHUR 
CARR, DUANE, SKINNER, EDWARD F., DENMAN, WM. E., 
and KESSLER, CHAS. R.: Broncho; graphy (ab), Dec., 


886 

CARRIGAN, FRANCIS P.: Myelographic studies with panto- 
vague (ab), Sept., 458 

CARR it, DAVID S.: Mycetoma pedis, July, 81 

——and EVANS , JOHN = Roentgenoligic findings in sickle- 
cell anemia, Dec 

CARSON, MERL J., BURFORD, THOMAS H., SCOTT, WEN- 
DELL G ° and GOODFRIEND, JAMES: Diagnosis of 


pulmonary stenosis by angiocardiography (ab), Oct., 


602 
——See BURFORD, THOMAS H 
CARTER, BAYARD, THOMAS, WALTER L., and PARKER, 
ROY Adenocarcinoma of the cervix and of the cer- 
vical stump (ab), 
——See THOMAS, WALTE RL. 
CARTER RAYA. See JACOBSON, GEORGE 
CARTILAGE 
diffuse inflammation of cartilage; case of hitherto unre- 
orted entity (ab), Everett J. Gordon, et al, Sept., 460 
CARUOLO, JOSEPH E.: An unusual complication of Miller- 
Abbott vera’ a Report of a case (ab), Aug., 293 
CASAL, MANUEL A. See BONORINO UDAONDO, CARLOS 
CASE J. T. See MARQUARDT, G. H. 
CASSIDY, MIB i. On ALLMAN, PAGES C-. and KEEFE, 
GE LD J.: Osteo yetrosis (ab), July 
CASTELLANOS, AGUSTI See PEREIRAS, RAOL 
CASTEX, MARIANO R., and MAZZEI, EGIDIO S.: Late post- 
operative pulmonary atelectasis: a syndrome of late 
spastic atelectasis of the left lower lobe, associated with 
acute segmental colonic dilatation (ab), Aug., 289 
CASTOR OIL 
compatibility of castor oil and priodax in concurrent exam- 
ination of the colon and gallbladder, Gene W. Sengpiel, 
July, 75 








912 


CAUBARRERE, N.L. See GARCIA OTERO, JULIO 
CAUDA EQUINA. See Spina! Cord 
CECUM. See Intestines 


CELIS, A., ESPINOSA, J. F., and FREGOSO, J. A.: Radio 


logical diagnosis of the Cruveilhier- Baumgarten syndrome 


(ab), Sept., 461 
CEREBELLOPONTILE ANGLE 
tumors 
roentgen diagnosis of meningiomas of sphenoidal 
Eugene P. Pendergrass, John W. Hope, 
Perryman, Nov., 675 
CEREBELLUM 
_ pneumoencephalography in diz agnos: s of cerebellar atrophies; 
5 cases (ab), L. Uzman, Aug., 286 
CEREBRUM. See Brain 
CESAREAN SECTION 
—cystoscopy and pyelography 
a al cesarean section (ab), 
CHAMBERLAIN, 
LAUR ISTON, and WYCKOFF, HAROLD: Radiation 
hygiene. Hazards to physicians, patients, nurses, and 
others from use of radioactive isotopes (ab), Oct., 62 
CHAMBERS, F. W., Jr. See CHAPMAN, WILLIAM H. 
——See CRONKITE, EUGENE P. 
CHANCE, HUGH C., (obit), Dec., 878 
CHAPMAN, WILLIAM H., SIPE, CLYDE R., ELTZHOLTZ, 
D. C., CRONKITE, EUGENE P., LAWRENCE, GEORGE 
H., and CHAMBERS, F. W., Jr.: A method for the 
simultaneous exposure of large numbers of animals to 
single dose high intensity total body x-ray radiation (ab), 
Oct., 623 
see CRONKITE, EUGENE P. 
— HAROLD F.: Role of delayed 


and Charles R 


paravesical extra 
Mangone, Nov., 


following 
Edith } 


gastric emptying time in 
Sept., 446 
BABB, FRANK S. 


he etiology of aspiration pneumonia (ab), 


CHATTERTON, CARL C. Se: 
CHEEK 


tumors 
— a tumors in children; 2 cases (ab 
Roderick Shipley, Nov. ,7i3 
CHEMOTHERAPY 
experimental chemotherapy of neoplastic diseases, 
B. Shimkin and Howard R. Bierman, Oct., 518 
—symptoms masked or modified by chemotherapy: increasing 
responsibility of roentgenologist (ab), Vincent W. Archer, 
et al, Sept., 462 
CHEST. See Thorax 
CHILDREN 
See also Heart, abnormalities: Infants, Newborn 
agenesis of corpus callosum in infancy: clinical and roent 
genological ee (ab), Elias Savitsky and Vincent A 
Spinelli, July, 127 
—atypical pneumonia in infancy (ab), 
et al, Sept., 445 
—brain tumors (ab), Lyle A. French, July, 126 
-bronchial tuberculosis simulating foreign body in a child one 
year of age; case (al), Porter P. Vinson, July, 130 
congenital obstructions of alimentary tract in infants and 
children: errors of rotation of midgut, Frederic N. Silver 
man and John Caffey, Dec., 781 
congenital! varices of the esophagus (ab), Sigvard Jorup 
July, 138 
—growth of heart related to bodily growth during childhood 
and adolescence (ab), Marion M. Maresh, Sept., 447 
~malignant tumors of cheek in children; 2 cases (ab), 
E. Ward and E. Roderick Shipley, Nov., 773 
—mass surveys in childhood: experiences and results (ab), 
Rudolf Garsche, Dec. , 887 
-~method for measuring hearts, 
osseous changes in erythroblastosis 
Janus and M. Wendell Dietz, July, 59 
pneumonia following ingestion of petroleum products, C. H 
Heacock, Dec., 793 
—primary diffuse parathyroid hyperplasia in an infant of 4 
months (ab), Robert N. Philips, Sept., 440 
radiological aspect of the normal esophagus in nursing in 
fants (ab), M. Malenchini, et al, Aug., 293 
radiology in neurosurgical conditions in childhood, 
Gotten and C. D. Hawkes, Dec., 798 
recognition and treatment of increased intracranial pressure 
in infancy and childhood (ab), Barnes Woodhall, Oct 
595 
reliability of roentgen examination in hypertrophic pyloric 
stenosis in infants, Hans W. Hefke, Dec., 789 
rheumatic pneumonitis in childhood (ab), Harold B 
et al, Nov., 763 
roentgen diagnosis of otitis media and mastoiditis in infancy 
and early childhood (ab). Barton R. Young, Nov., 760 
roentgenologic picture of congenital sy philis, especially in 
infancy (ab), P. Flemming M@gller, Nov., 769 
some aspects of right upper lobe. J ns in children (ab), 
A. I. Suchett-Kaye, Sept., 
treatment of chronic sinusitis j in children (ab), 
Boissiére, Dec., 905 
treatment of hemangioma in infants and young children; 
some considerations (ab), Eugene P. Pendergrass, et al, 
July, 151 
urethrocystography in the male child (ab), M 
Brodny and Samuel A. Robins, Sept., 462 
urethrography in infants and children (ab), 
worth, Nov., 771 


, Grant E. Ward 


Michael 


Roberto Valdés Diaz, 


Grant 


Ralph R. Meyer, Sept., 363 
fetalis, William L 


Nicholas 


Levy, 


Vernon de 


Leopold 


Lorye E. Hack 


INDEX 


ridge, 


W. EDWARD, NEWELL, R. R., TAYLOR, 


December 1949 


CHIU, PHILIP T. Y. See TSAI, JU-SHENG 
CHOLANGIOGRAPHY. See Bile Ducts 
CHOLECYSTITIS. See Gallbladder 
CHOLEDOCHOLITHIASIS. See Bile Ducts 
CHOLEDOCHUS. See Bile Ducts 
CHOLESTEROL 
—correlation between the 


a , f roentgenologic and Pathologic 
ea in chronic 


pneumonitis of cholesterol ty 
urence I.. Robhins and Ronald C. Sniffen, Aug., 187 Pe, 
CHRISTIANSEN, NIELS: On the different forms of phthisi 
ogenous infiltrates and the development of phthisis (ah 
July, ‘OE 
CHROMOSO . we Heredit 
CINCOTTI, SOHN J., ALLISON, ‘STANTON T., and NILSSON, 
JOH 'N $ — effusion simulating elevated dia 
phragm (ab), Oct., 601 
CINERADIOTHERAPY. See Roentgen Therapy 
CIRCULATION. See Lungs, blood supply 
amie = Ls E. H.: Removal of superfluous hair by x-rays 
(ab), Si 466 
COATES, E. OSBORNE, Jr.: Bronchoscopy in pulmonary 
—— a — of post-bronchoscopic increase of disease 
Sept., 
coccut. UMBERTO: Traction diverticulum at the esophageal 
mouth and spondylosis deformans of the cervical spine 
(ab), July, 138 
COCCIDIOIDOMYCOSIS 
—pathogenesis of coccidioidomycosis with special reference to 
pulmonary cavitation (ab), Charles E. Smith, et al, Sept 
444 : 
persistence of residual pulmonary lesions (ab 
et al, Nov., 763 
recurrence of coccidioida!l cavities following lobectomy for a 
bleeding focus (ab), David Krapin and Francis J. Love 
lock, Aug., 291 
tuberculin, coccidioidin, and histoplasmin sensitivity in rela 
tion to pulmonary calcifications. Survey among 6,000 
students at the University of Chicago (ab), William G 
Beadenkopf, et al, Dec., 888 
CODOUNIS, Long survival with a cardiac aneurysm (ab 
Oct., 602 
COE, HERBERT E. See EDMONDS, HENRY W. 
COFFEY, JOHN D. See LEVY, HA ROLD B 
COHEN, IRA. See EPSTEIN, JOSEPH A. 
COLCLOUGH, J.A. See ECHOLS, DEAN H 
COLEY, BRADLEY ) HIGINBOTHAM, NORMAN L., and 
BOW EN, LEMUEL: Endothelioma of bone (Ewing's 
sarcoma) (ab) Auz., 296 


and LENSON, NORMAN: 
897 
COLITIS 


See also Amebiasis 
-early roentgen changes in 
Toufic H. Kalil and Laurence L. Robbins, July, |! 
localized rectosigmoid ulcerative colitis (ab), Manuel M 
Ramos Mejia and Carlos A. Gallastegui, Sept., 452 
COLLINS, B.E. See MINCHEW, B. H. 
COLON 
See also Colitis; Sigmoid 
compatibility of castor oil and priodax in concurrent ex- 
amination of the colon and gallbladder, Gene W. Sengpiel, 
July, 75 
—contrast enema in lateral recumbency; 
the colon, Francis Polgar, July, 49 
late postoperative pulmonary atelectasis: a syndrome of 
late spastic atelectasis of left lower lobe, associated with 
acute segmental colonic dilatation (ab), Mariano R 
Castex and Egidio S. Mazzei, Aug., 289 
cancer 
-duodenocolic fistula complicating carcinoma (ab), E 
Drake and J. F. Goodwin, Oct., 605 
fistula. See Fistula 
obstruction. See Intestines, obstruction 
tumors. See also Intestines, tumors 
-fictitious polyps as seen in double- contrast studies, R. D 
Moreton, C. A. Stevenson, and C. W. Yates, Sept., 386 
oo lesions (ab), Robert A. Scarborough and Russell R 
Nov., 767 
CONTACT. THERAPY. See Cancer, aetna Roentgen 
ys, injurious effects; Roentgen Thera 
CONTI. james G., FOLTZ, THOMAS P., end STEVENS, G- 
A OLD: Surgic al and roentgenologic aspects of duo 
—_ diverticula (ab), Sept., 451 
CONTRACEPTION 
x- 7 study of contraceptive diaphragm in vagina (ab), A P 
Hudgins aod - P. Elkin, July, 147 
CONTRAST ME 
See also jedion ae Iodine Compounds; 
regions, as Fallopian Tubes, roentgenography; 
Canal Roentgenography; ctc , 
a viscous, water-soluble contrast preparation; preliminary 
report (ab), O. Morales and H. Heiwinkel, Aug., 303 
COOK, Jams A See REYNOLDS, LAWRENCE 
COONEY, JAMES P.: Psychological factors in atomic warfare, 
uly, ion 
COOPER, "GEO RGE, £- See ARCHER, VINCENT W. 
CORONOID PROCES See Jaws 
CORPUS CALLOSUM 
agenesis of corpus callosum in infancy: clinical and roent 
genological aspects (ab), Elias Savitsky and Vincent A 
Spinelli, July, 127 


, H. E. Bass 


Osteoid osteoma (ab), Dec, 


idiopathic ulcerative colitis 


aimed gas filling of 


P. Hall 


under organs and 
Spinai 








ecember 1949 


1 pathol 
a _ 
“7 pA 
S Of phthis 
»hthisis (ab). 


i NILSSon, 
evated dia. 


it by x-rays 


Pulmonary 
se of disease 


 €sophageal 
rvical spine 
eference to 
et al, Sept ‘ 
1. E. Bass 


‘tomy for a 
Is J. Love- 
‘ity in rela 
1ong 6,000 
Villiam G 


rysm (ab). 


N L., and 
(Ewing's 


ib), Dec, 


'€ colitis 


anuel M 
2 


rrent ex- 
Sengpiel, 


filling of 
jrome of 


ted with 
‘iano R 


P. Hall 


assell R 
oentgen 
INS, G. 
of duo 
»), AP 
ins and 

Spinai 


minary 
3 


varfare, 


roent 
ent A 








Vol. 53 





coRREA, TELMO, and BOTELHEIRO, JOSE: Pneumoarth- 


ae of traumatic lesions of the meniscus (ab), 


CORRIGAN, KE NNETH E. See REYNOLDS, LAWRENCE 

CORSCADEN, JAMES A., GUSBERG, S. B., and DONLAN, 
CHARLOTTE P.: Precision dosage in interstitial irradia 
tion of cancer of the cervix uteri (ab), Sept., 465 

COsTIN, MAURICE E. See GASTON, EUGENE A. 

COTTLER, ZACHARY R.: Nonhormonal adrenal cortical carci- 
noma: report of case with 5 year survival and relief of 
hypertens sion (ab), Aug., 302 

cOUNIHAN, H . E.: Segmental distribution of bronchiectasis 

b), Nov a 3 

cOURTER, et R., FELSON, BENJAMIN, and Mc- 
GUIRE, JOHNSON: Familial interauricular septal de- 
ad with mitral stenosis (Lutembacher’s syndrome) (ab 


cowING, "RUSSELL F., and SPALDING, CHARLES K.: A 
survey of scattered radiation from fluoroscopic units in 
fifteen institutions, Oct., 569 

COXA VARA. See Hip 
COAGE, WILLIAM D. See HANDY, VINCENT H. 
CRANE, _ T. See SILVER, HENRY K. 
CRANIUM 
See also Sella Turcica; Sphenoid Bone 
—jocalized osteitis fibrosa; case (ab), Margaret Leslie and 
David Stenhouse, Oct., 596 
-new method for roentgen pret ae study, Lewis E. Etter, 
Sept., 394 
—radiology in neurosurgical conditions in childhood, Nicholas 
Gotten and C. D. Hawkes, Dec., 798 
—recognition and treatment of incre ased intracranial pressure 
in infancy and childhood (ab), Barnes Woodhall, Oct., 
595 
hematoma 
cerebral angiography in diagnosis of intracranial hematomas 
(ab), Kristian Kristiansen, Oct., 596 
osteomyelitis 
—subtotal craniectomy for osteomyelitis (ab 
and J. A. Colclough, Sept., 440 
wounds and injuries. See also Pneumocephalus 
-penetrating injury of vault (ab), John Hunter and Gilbert 
Phillips, Oct., 596 

CRILE, GEORGE Jr .: Treatment of thyroiditis (ab), Sept., 466 

ost, DAVID S., BOTHE, ALBERT E., and GROT- 
ZINGER, PAUL W.: Radioactivity and urinary-tract 

ealeuli (ab), Aug., 309 
CRONKITE, EUGENE P., ELTZHOLTZ, DEAN C., SIPF, 
LYD , CHAPMAN, WILLIAM H., and CHAMBERS 
F Ww., — Failure of rutin to decrease the mortality of 
acute ionizing radiation illness in mice (ab), Oct., 623 

——See CHAPMAN, WILLIAM H. 

—SIPE, CLYDE R., ELTZHOLTZ, DEAN C.,  CHAPEERS, 
WILLIAM H. - and CHAMBERS, F. W., : Increased 
tolerance of mice to a lethal dose of x- ray radiation asa 
result of previous sublethal exposures (ah), Oct., 625 

—TULLIS, JOHN L., TESSMER, CARL, and ULLRICH, Ze 
W.: Failure of folic acid to alter the clinical course and 
hematologic picture of fatal single total body irradiation in 
swine (ab), Oct., 623 

CROWE, SAMUEL J. See PROCTOR, DONALD F. 

spat w wera emery bavi gr SYNDROME 

radiologic diagnosis (ab) elis, et al, Sept., 461 


CUMMINS, G. M., Jr. Se ss MARQUARDT, G. H. 


CYCLOTRON. See Radioactivity 
ee aero See Bladder 


STS. See Brain; Mediastinum; ete 


, Dean H. Echols 


D 


DACK, SIMON. See SUSSMAN, MARCY L 
DALOTTO, VICTORINO. See BONORINO UDAONDO, 
CARLOS 
DANCOFF,S.M. See ADAMS, G. 
DAVIS, LOYAL, MARTIN, JOHN, GOLDSTEIN, STANTON 
te and ASHKENAZY, MOSES: Study of 211 patients 
with verified glioblastoma multiforme (ab). Dec., 901 
DAVIS, WILLIAM R., and GALLARDO, LEONARDO F.: 
Calcified aneurism of the renal artery. Report of a case 
(ab), July, 148 
DEAFNESS 
prevention of deafness by elimination of hypertrophied 
lymphoid tissue in nasopharynx by radium therapy (ab), 
J. Coleman Scal, Nov., 777 
“oy of certain types by roentgen ray therapy (ab), 
1 A. Youngs and Philip H. Woutat, Nov., 778 
DEGENSHEIN, GEORGE. See SACHS, JOSEPH 
DELANO, PERCY JOSEPH (obit), Aug., 277 
DELARIO, &. 5.3 Coy non-vascular nevi and their treat- 
ment (ab), Dec., 9 
DELARUE, JACQUES, SAUVAGE, RENE, and MEUNIER, 
FRANCI S: Rationale of a functional treatment for 
di'ated bronchi (ab), July, 135 
DELORD Transient pulmonary infiltrates (ab), July, 129 
——and BESSON, F.: Silicosis simulating a unilateral pulmonary 
tumor. Pleuros ‘ee appearance and diagnostic impor- 
tance (ab), Sept. 
DELWAULLE. See GERNEZ- RIEUX, C. 
——s EUGENE W.: Cysts and tumors of the jaws (ab), 
Jec., 884 





INDEX 913 





seme 7 ANDRE: Total teleroentgentherapy in the acute fyrm 
alta fever (ab), Oct., 619 
DENLINGER. ROSS B. See JACOBSON, GEORGE 
DENMAN wM. E. See CARR, DUANE 
DERMOID. See Tumors, dermoid 
DEUEL, HERBERT: wag diagnosed carcinoma of the female 
—_— July, 147 
Roentgen diagnosis fl 7m praevia (ab), July, 147 
DIABETES INSIPIDU 
Resnier- Boeck- Scher aumann disease with typical osseous 
lesions, diabetes insipidus, and widely disseminated tuber- 
ne ous a remarkable response to streptomycin 
C. Gernez. Rieux, et al, July, 134 
DIABETES MELLITUS 
-visceral neuropathy complicating diabetes (ab), Jerome M 
Swarts and Leonard A, Stine, Sept., 452 
DIAPHRAGM 
movement after operation (ab), John Howkins, July, 142 
pleural effusion simulating elevated diaphragm (ab), John 
J. Cincotti, et al, Oct., 601 
radiologic determination of level of diaphragm in emphysema 
(ab), M. Grossmann and H. Herxheimer, Aug., 289 
unilater: al pulmonary agenesis with ipsilateral absence of 
diaphragm; case (ab), Gregers Thomsen, Aug., 288 
hernia. See Hernia 
DIAZ ROUSSELOT, JOSE. See VALDES DIAZ, ROBERTO 
DIBROMESTRONE, RADIOACTIVE. See Radioactivity 
DIBUTOLINE. See Stomach, roentgenography 
— ———— K.,and HUNDLEY, J. MASON, Jr.: Urinary 
changes in cervical carcinoma (ab), Nov., 775 
DIETZ, ™. WENDELL. See JANUS, WILLIAM L. 
DIGGS, EVERETT S. See HUNDLEY, J. MASON, Jr. 
DIODRAST. See Aorta; lodine and lodine Compounds 
DIVERTICULA. Sce Esophagus; Intestines; Viscera; etc. 
——— Lene F., and MEYER, ALFRED C.: Volvulus of 
ecum (ab), July, 140 
DOBES, WILLIAM L.: Favus: occurrence in Georgia—report of 
en cases (a Nov., 778 
DOBYNS, BROWN M., and LENNON, BEATRICE: A study of 
the his topathology and physiologic function of thyroid 
ny sing radioactive iodine and radioautography 
Aug., 309 
DOCK, WILLIAM: Erosion of ribs in coarctation of the aorta 
Note on history of a pathognomic sign (ab), July, 137 
DOLLEY, FRANKS. See BREWER, LYMAN A., III 
DONLAN, CHARLOTTE P.: Irradiation in cancer of the tongue 
(ab), Sept., 462 
——See CORSCADEN, JAMES A. 
DONNELLY, BERNARD A.: Primary 
cinoma of the breast (ab), Oct., 61 
DOTTER, CHARLES T., and STEINBERG, ISRAEL: Angio- 
cardiographic interprets ation, Oct., 513 
Diagnosis of congenital aneurysm of pulmonary artery. Re 
port of two cases (ab pe , 892 
——See TEMPLE, HAROLD 
DOUBILET, HENRY, and MULHOLLAND, JOHN H.: Re 
current acute pancreatitis her ations on etiology and 
surgical treatment (ab), Se 
DRAKE, E. P. HALL, and GO SDWIN, J. F.; Duodencecolic 
fistula complicating carcinoma coli (ab), Oct., 605 
DRAPER, ARTHUR J.: Spontaneous mediastinal emphysema 
and pneumothorax (ab), July, 135 
DRY, THOMAS J.: Symposium on anomalies of the heart 
Atrial se pia al de focke ab), Nov., 765 
——See GOOD, ALLE 
DRYMALSKI, GEORGE iW. THOMPSON, J. ROBERT, and 
SWEANY, HENRY = a ~y ary adenomatosis. Re 
port of three cases ( Aug., 2! 
DUBLIN, LOUIS I., and SPIEGELMAN, MORTIMER: Mor 
ality of medic al — alists, 1938-1942 (ab), Aug., 310 
pucTUS ARTERIOSU 
symposium on anom: cia of heart Variations in the clini 
eal and pathologic picture of patent ductus arteriosus (ab 
Sour ard B. Burchell, Nov., 765 
visualization of patent ductus arteriosus botalli by means of 
thoracic aortography (ab), G. Jénsson, et al, July, 137 
DUISENBERG, CHARLES E., and ARISMENDI, ‘LUIS: Angio 


graphic demonstration of pulmonary arteriovenous fistula 


“inflamms atory * car 


Seder, 66 
DUMAREST, J. See SANTY, P. 
DUODENUM 
idiopathic megaduodenum; case (ab), J. E. McClenahan 
and Bernard Fisher, Nov 767 
diverticula 
diverticulum case (ab), Angel 1. Reyes and Victor T 


Nafiagas, July, 139 
surgical and roentgen aspects (ab), James G Conti, et al, 
Sept., 451 
fistula. See Fistula 
tuberculosis 
(ab), Herman W. Ostrum and William Serber, Aug., 293 
tumors 
hyperplasia of Brunner’s glands simulating polyposis (ab) 
William H. Erb and Thomas A. Johason, Oct., 604 
polyps of stomach and duodenum (ab), Kristian Overgaard 
Oct., 604 
ulcers. See Peptic Ulcer 
DuSHANE, JAMES W.: Symposium on anomalies of the heart 


Clinical-pathologic correlation of some less common cya- 
notic congenital cardiac defects in infants (ab), Nev., 
war 
#60 
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du vats, J. G., and FAINSINGER, M. H.: 
ysts (ab), Oct., 609 
DYSCHONDROPLASIA 
—dyschondroplasia; metaphyseal 
Thomas Fairbank, Oct., 607 
—dyschondroplasia with hemangiomatosis 
drome) and teratoid tumor of ovary (ab), J. F 
J. M. King, July, 144 
~— iliac horns: an osseous manifestation of hereditary arthrodys- 
plasia associated with dystrophy of the fingernails, 
Edgar A. Thompson, E. Thayer Walker, and H. Stephen 
Weens, July. 88 
—Ollier’s dyschondroplasia (ab), 
uan Gonzalez, Nov. , 769 
DYSENTERY 
—small intestinal motility in acute dysentery (ab) 
Keefer, ~~ ~ 
DYSOSTOSIS. Dyschondroplasia 
DYSPLASIA, POLYOSTOTIC FIBROUS. 


Spinal extradural 
dysostosis (ab), H. A. 


(Maffucci’s syn- 
Kuzma and 


Potterfield and 


Thomas G. 


George P. 


See Bones 


E 


See Retina 


EALES'’S DISEASE. 
EAR 


cancer 
—treatment of advanced cancer involv ing ear ab 
Martin aed James A. Martin, Nov., 772 
EASTMAN, H.D. See SCHWAB, Ww. 
ECHINOCOCCOSIS 
—calcified echinococcosis of liver with 
symptoms (ah), M. Ben Ami, July, 1 

— disease, S. F. Oosthuizen and M. H. Fainsinger, Aug., 


, Charles L. 
thoraco-abdominal 


—hydatia disease and its roentgen picture (ab), Pablo M. 
hlanger and Henriette Sc rt Aug , 302 
ECHOLS. DEAN H., and COLCLOUG . A.: Subtotal crani- 
ectomy for osteomyelitis of the pct van Sept., 440 
EDDY, C. E.: Radio-isotopes: their production and uses (ab), 
‘Oct., 620 
EDELSTEIN, JOSEPH M., and MARCUS, SAUL M.: 
benign of the ureter (ab), Aug., 300 
EDITORIA 
can corpor a such as eewtate legally engage in the practice 
of medicine?, Oct., 
instruction inr adiology. 
London, 1950, Oct., 
palliative roentgen tnereny, Harold W. Jacox, Nov., 750 
Radiological Society of North America: the Annual Meeting 
Edgar P. McNamee, Sept., 420 
role of the radiologist in mass chest x-ray survey, 
Sackett, Aug., 274 
wartime radiation: calculated risk, R. R. Newell, July, 111 
EDLING, NILS P. G.: Further studies of the interureteric ridge 
of the bladder ~~ , July, 
EDMONDS, HENRY W OE. ‘HERBERT E., and TABRAH, 
FRANK L.: Bone formation in skin and muscle. A 
localized tissue malformation or heterotopia (ab), Oct., 


613 
EDWARDS, JESSE E.: Symposium on anomalies of the heart. 
Anomalies of the derivatives of the aortic arch system 


(ab), Nov., 765 

EDWARDS, LYDIA B., LEWIS, IRA, and PALMER, CARROLL 
E.: Studies of pslmonary findings and antigen sensitivity 
among student nurses. III. Pulmonary infiltrates and 
mediastinal adenopathy observed among student nurses 
at the beginning of training (ab), Nov., 762 

EEK, SIGURD: Heart index or heart volume in judgement of 

congenital heart diseases (ab), Dec., 891 

eatin) , DONALD B., BLADES, BRIAN, and MARKS, ED- 


Problem of the solitary lung tumors (ab), Nov. 


EHLER. “ADRIAN A., and ATWELL, SUSANNA: 
of the mediastinum (a b), Nov., 765 


EKMAN, BIRGER. See OLSSON, OLLE 
ELBOW 


Primary 
, B. Haworth, Dec., 875 


George L. 


Gastric cyst 


—an accessory bone and other bilateral skeletal anomalies of 
the elbow, Wayne A. Simril and Mildred Trotter, July 97 
—fifteen observations of aseptic osteonecrosis of humeral 
supratrochlear septum (ab), André Rescaniéres, Oct., 
611 
—oaee cubiti: new method of treatment for its avulsion 
(ab), Joseph Sachs and George Degenshein, Oct., 612 
ELECTROCARDIOGRAPHY. See Aorta, abnormalities 
ELECTROKYMOGRAPHY. See Heart 
are See Betatron 
ELKIN, W.P. See HUDGINS, A. P 
ELLIOTT, "HAROLD. See RAMSEY, G. STUART 
ELLMAN, PHILLIP, and BALL, R. E.: “Rheumatoid disease” 
with joint and ‘pulmonary manifestations (ab), Oct., 607 
ELTZHOLTZ, D. C. ceeeesn, WILLIAM H. 
——See CR ONKITE, EUGENE 
EMBOLISM 
—air embolism occurring during encephalography; 2 cases 
(ab), Arthur B. King and Frank J. Otenasek, Oct., 596 
pulmonary 
—without infarction (ab), 
Sept., 446 
EMPHYSEMA 
mediastinal 
—spontaneous emphysema and pneumothorax (ab), 
Draper, July, 135 


Robert Shapiro and Leo G. Rigler, 


Arthur J. 
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pulmonary 
ee determination of level of diaphra 
ma (ab), M. Grossmann and H. Herxheimer, Asner 
ENCEPHALITIS <2 
a of roentgen therapy on mouse cacephalitis Ww 
Tanner and J. E. McConchie, July, ! > ae. 
ENCEPHALOGRAPHY. See Brain; 
ENDICOTT, K. M. See BRECHER, 
ENDOMETRIUM, See Uterus, cancer 
i AS gear See Tumors, Ewing's 
NEMATA. See Colon 
ENGEL WILLIAM J.: Urclogic investigation of abdominal 
masses (ab), Sept., 461 
ENGELMAN, MORE S. See TWOMBLY, GRAY H. 
ENGELSTAD, RO Surgical and radiation treatment of 
cancer of the ee (ab), Nov., 774 
Treatment of cancer of the penis at The Norwegia 
Hospital (ab), Nov., 775 cian Radium 
ENGESET, ARNE: About the angiographic visualization of the 
poste ior cerebral artery, ee by intracarotid j injec- 
tion of contrast (ab), July, 25 
ENNUYER, A. See ROUX- BERGER, J. L. 
ENTEROCOLITIS. See Intestines 
EOSINOPHILS 
—difficulties in diagnosis between tuberculosis and Loefiler’s 
syndrome (ab), C. S. Barker and J. A. Fownes, Oct., 597 
-Loeffler’s sy ndrome and pulmonary infiltrations accompanied 
by peripheral ong - (ah), John C. Ham and Walter 
T. Zimdahl, Aug., 
granuloma. See Fon od ctl 
EPIDERMOID. See Tumors, dermoid 
EPILEPSY 


Cc a1. 
G 


—calcifying epileptogenic lesions: hemangioma calcificans: 
case (ab), Wilder Penfield and Arthur Ward, Aug., 286 
—porencephaly in institutiona! epileptics (ab), Albert Vv. 
Pigott, et al, Nov., 760 
EP:PHYSES 
-developmental coxa vara (ab), A. B. Le Mesurier. Oct., 61} 
pathologically displaced upper a al Se as foreign 
body in urinary bladder (ab), Sadek, Aug., 301 
—tosntgenographic changes in nz ailed overs c: apital femoral 
piphysis (ab), Armin Klein, et al, Dec., 899 
EPSTEIN, BERNA ARD S., and FRIEDMAN, ROBERT L.: 
Arterioscierotic aneurysm of the descending thoracic 
aorta presenting to the right of the spine, July, 93 
EPSTEIN, JOSEPH A., BELLER, AARON J., and COHEN, 
IRA: Arterial anomalies of the spinal cord (ab), Dec, 
893 
ERB, WILLIAM H., and JOHNSON, THOMAS A.: Hyper- 
plasia of Brunner’s glands simulating duodena! polyposis 
(ab), Oct., 604 
ERBSLOH, J.: Roentgenologic demonstration of the lymphatic 
system of the uterus (ab), Dec., 900 
ERVIN, CARL E.. STAHLE, DALE C., and MULLIGAN, PETER 
B.: Silicosis (ab), July, 132 
ERYTHROBLASTOSIS, FETAL 
a changes, W illiam L.. 
y 59 
ERYTHROCYTES 
—determination of circulating red 
radioactive phosphorus (ab), Robert T. 
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ESGUERRA GOMEZ, GONZALO: Question of cardiac hyper- 
trophy in residents of high altitudes (ab), July, 136 

ESOPHA AGUS 

aie reduplication; 
W. Paul, Sept., 

—congenital tracheoesophageal fistula without 
Cameron Haight, Sept., 448 

—congenital varices (ab), Sigv ard Jorup, July, 138 

—foreign body in thyroid following perforation of esophagus 
(ab), Edward E. Jemerin and Jacob S. Aronoff, Dec., 885 

-megaesophagus detected radiologically without contrast 

media (ab), Even and Barré, July, 138 

—radiological aspect of normal a in nursing infants 
(ab), M. Malenchini, et al, Aug., 

—roentgen signs of esophageal and gastric injury from corro- 
sive poisons (ab), Ivan Rodé, July, 

—spontaneous rupture (ab), Thomas J NXinsella, et al, Sept., 
448 

—spontaneous rupture; report of one case, with recovery 
(ab), Julian A. Moore and James D. Murphy, Sept., 448 

cancer 

—depth dose measurements in the esophagus in roentgen 
rotation therapy (ab), Kurt Lidén, July, 152 

diverticula 

—of thoracic esophagus (ab), Herbert D. Adams, Sept., 449 

—traction diverticulum at esophageal mouth and spondylosis 
deformans of cervical spine (ab), Umberto Cocchi, July. 


Janus and M. Wendell Dietz, 


blood cell volume with 
Nieset, et al, Oct., 


case, Ralph C. Frank and Lester 


atresia (ab), 


fistula. See Fistula 
ESPINOSA, J. F. See CELIS, A. 
ESTROGENS 
ey and bone formation in human female (ab), 
erman, Feb., 454 
ETSTEN, B See SCH WAB, w. 
Bttsn, LEWIS E.: New method for roentgen anatomical study 
{ the skull Sept 
ETTINGER, sce. MAGENDANTZ, HEINZ, and RUSSO, 
EDWARD A.: Arteriovenous aneurysm of the lung. Case 
report, Aug., 261 


Mary 





Sember 1949 


1 in emph 
rT, Aug. 25 


litis, Ww. mt 


abdomina} 
r. 
reatment of 


an Radium 


ation of the 
rotid j injec. 


d Loefifer's 
Oct... 597 

"companied 
and Walter 


calcificans; 


al femoral 


BERT L.: 
y thoracic 
13 


COHEN, 
ab), Dec., 


Hyper- 
polyposis 


lymphatic 
1, PETER 
ell Dietz, 
ime with 
t al, Oct., 


ac hyper- 
36 


nd Lester 
‘sia (ab), 
sophagus 
Dec., 885 
contrast 
g infants 
m corro- 
al, Sept., 


recovery 
t., 448 


roentgen 
, 449 


nd ylosis 
hi, July, 


), Mary 
al study 


RUSSO, 
g. Case 


INDEX 915 


Vol. 53 


EUSTACHIAN TUBE 


—lymphoid lpingitis: its effect on tubal patency. Selective 
— for <" fod ngeal irradiation (ab), J. Brown 
rrior, July, 15: 
BvANS, “7 A MARWELL: _ Treatment of carcinoma of the cervix 
i (ab), Oct., 
EVANS, ut eYRON H., a HAIGHT, CAMERON: Surgical re- 
moval of unsuspected mediastinal lymphoblastomas: 
seport of four cases and a review of the literature | (ab), 
Aug 
EVANS, {OHN W. See CARROLL, DAVID S. 
EVEN and BARRE: Megaesophagus detected radiologically 
without opaque contrast media (ab) , July, 138 
EWING’ S TUMOR. See Tumors, Ewing’s 
EXTREMITIES 
See also Varicose Veins 
plood supply 
—investigation and treatment of arterial disturbances of lower 
limbs (ab), Clifford Jones and R. E, Steiner, Dec., 894 
—primary chronic polyarthritis on basis of a peripher: al vas- 
cular disturbance (polyarthrosis) (ab), A. Leb, Oct., 607 
—some technical considerations in arteriographic ex amination 
of lower extremity (ab), R. Glenn Smith and Darrell A. 
Campbell, Sept., 460 
Ss 
ao also Orbit; Retina 
—evaluation of use of beta rays in ophthalmology (ab), James 
I. Moore. Nov., 777 
—Horner syndrome due to osteochondroma of first rib (ab), 
. F. Simpson, July, 146 
foreign bodies 
—bi-tangential method of roentgenographic localization (ver- 
tico-mental and !ateral projections) (ab), K. Lindblom, 
Nov., 760 
—clinical and roentgenological views regarding localization of 
foreign bodies in orbit (ab), H. Larsson, K. Lindblom, and 
S. Stenstrém, Nov., 760 
—intraocular foreign bodies in naval personnel (ab), Hugo 
Lucic, July, 127 
—localization by bone-free radiography (ab), K. Lindblom, 
Nov., 760 
—localization in orbit with concurrent determination of size of 
bulb (ab), H. Larsson, Nov., 760 
—roentgenographic and fluoroscopic control of extraction of 
foreign bodies during operation (ab), K. Lindblom, Nov., 
760 
—variations in the size and shape of the eye (ab), Sdélve Sten- 
strém, Nov., 760 


F 
FABRITIUS, H. F., and @DEGAARD, H.: Bronchostenosis of 


inflammatory origin, with report of six cases (ab), Oct., 
599 
FAINSINGER, M. H. fee du TOIT, J. G. 
——See OOSTHUIZEN, S. F. 
FAIRBANK, H. A. THOMAS: Dyschondroplasia; metaphysea 
dysostosis (ab), Oct., 607 
Melorheostosis (ab), Sept., 455 
Osteopoikilosis (ab), Sept., 455 
——and BAKER, S. L.: Hyperplastic callus formation, with or 
without evidence of a fracture, in osteogenesis imperfecta, 
with a account of the histology (ab), Sept., 456 
FAIRBANK, T. J.: Fracture-subluxations of the shoulder (ab), 
Sept., 159 
Knee joint changes after meniscectomy (ab), Oct., 612 
FALCONER, ERNEST H., and LEONARD, MAURICE E.: 
letal ena in Hodgkin’ s disease (ab), Nov., 770 
FALCONER, MURRAY A. See BEGG, A. CHARLES 
FALLOPIAN TUBES 
fistula. See Fistula 
roentgenography 
—advantages of hysterosalpingography under fluoroscopic 
control (ab), Daniel W. Goldman, Sept., 461 
—hysterosalpingography (ab), Raymond Simard and Georges 
Fortier, Aug., 
—new contrast ll (ray opake) for hysterosalpingography 
(ab), Albert Sharman, Nov., 770 
—roentgenologic demonstration of lymphatic system of uterus 
, J. Erbsloéh, oes 900 
FALLOT’ $ ‘TETRALOGY. See Heart, abnormalities 
FARRIOR, J. BROWN: Lymphoid eustachian salpingitis: its 
effect on tubal patency. Selective criteria for nasopharyn- 
geal irradiation (ab), July, 153 
FAT 
—calcified omental fat deposits: roentgenologic significance 
(ab), John F. Holt and Robert S. MacIntyre, Oct., 606 
—lipogranuloma of peritoneum; 3 cases following the intra- 
— use of liquid petrolatum (ab), William G. 
taker, 45 et al, Mey <e 453 
FATIGUE FRACTURE. See Uina 
free UVET, J. See HUGUENIN, RENE 


occurrence in Cogeper—capant of 10 cases (ab), William L. 

Dobes, Nov., 
FEEBLEMINDEDNESS 

—tuberculosis control program ot nine California mental in- 
stitutions: results of initial chest x-ray survey (ab), Waldo 
R. Oechsli, Dec., 887 

—tuberculosis in the feebleminded (ab), Peter A. Theodos, 
July, 130 


FEITELBERG, SERGEI, KAUNITZ, pave 5. WASSERMAN, 
LOUI , and YOHALEM, STEPHEN 'B.: Use of radic- 


active iodine i in the diagnosis of thy 7 disease (ab), July, 


154 
FELSON, BENJAMIN, ROSENBERG, LEE S., and HAM- 
BURGER, MORTON, Jr.: Roentgen findings in acute 
Friediander’s pneumonia, Oct., 559 
——See COURTER, SANFORD R. 
FEMUR 
—aseptic necrosis of head of femur following a minor fracture 
of greater trochanter; case (ab), Alfred E. Jackson and 
William H. Bickel, July, 146 
epiphyses. See Epiphyses 
fractures 
-insertion of Smith-Petersen pin (ab), Martin L. Quinn, Aug., 
298 
—new knowledge of intertrochanteric fractures: their roentgen 
) ance and pathogenesis (ab), Herbert Moser, Oct., 


FERKANEY, JOSEPH E. See O'BRIEN, E. 
FERREIRA, J. ALFREDO. See PAVLOVSKY, ALEJANDRO 


FETTERMAN, FAITH S. See MACFARLANE, CATHARINE 
FETUS 


—breech presentation with hyperextension of the neck and in- 
trauterine dislocation of cervical vertebrae (ab), J. Champ- 
neys Taylor, July, 147 
FIBRIN 
—pleural fibrin body simulating cardiac aneurysm; case (ab), 
Philip Morgenstern, Dec., 889 

FIGLEY,M. M. See THOMPSON, W. H. 

FINZI, N. S.: Report from the Mozelle Sassoon Department, 
St. Bartholomew's Hospital, London. Million-volt x-ray 
research at St. Bartholomew's Hospital (ab), Oct., 614 

FISCHER, F. K.: Demonstration of the bronchial tree with 
water-soluble contrast medium (ab), Sept., 440 

and MULLY, K.: Contribution to the technic of bronchog- 
caphy with a water-soluble contrast medium, Ioduron-B 
ab), Sept., 440 

FISHER, BERNARD. See McCLENAHAN, J.E 

FISHER, RUSSELL S., and HOWARD, HERBERT H.: Un- 
usual snares rams in a case of periarteritis nodosa (ab) 
Aug., 

FISKE, DAVID, and ASHER, LEONARD M.: 
ceral diverticulosis (ab), Nov., 768 

FISTULA 

arteriovenous 

—angiographic demonstration of pulmonary arteriovenous 
fistula, Charles E. Duisenberg and Luis Arismendi, 
July, 66 

—hereditary hemorrhagic telangiectases associated with pul- 
monary arteriovenous fistula in 2 members of a bd 
(ab), John H. Moyer and Alfred J. Ackerman, Oct., 599 

biliary 

—clinical and roentgen aspects of internal fistulas; 12 cases, 
Charles M. Waggoner and David V. LeMone, July, 31 

broncho-esophageal 

—hbasal fistulae with pulmonary abscess (ab), P. Santy, et al, 
July, 133 

cholecystocclic 

Richard H. Marshak and William Henkin, Oct., 555 

duodenobiliary 

—spontaneous fistula between biliary and digestive tracts; 
chronic pyloroduodenal occlusion by a biliary calculus 
(ab), Alejandro J. Pavlovsky and J. Alfredo Ferreira, Aug., 
295 

duodenocolic 

—complicating carcinoma coli (ab), E. P. Hall Drake and J. 
F. Goodwin, Oct., 605 

esophagotracheal 

—congenital fistula without esophageal atresia (ab), 
Haight, Sept., 448 

salpingosigmoidal 

—(ab), Morton Vesell, Aug., 299 

FITCH, THOMAS S. P. See PIGOTT, ALBERT W. 

FLANCE, I. JEROME. See BERGMANN, MARTIN 

FLEISCHNER, FELIX G.: Pathogenesis of bronchiectasis 
roentgen contribution, Dec., 818 

FLUHARTY, REX G. oon McARTHOR, JANET W. 

ee RAWSON, RULON wW. 

FLUORESCEIN, TETRATODOPHTHALIC. See Gallbladder 

FLUOROSCOPY. See Lungs, reentgenography; Roentgen 


Rays 
FOAM CELLS. See Uterus, cancer 
FOLIC ACID 
—failure of folic acid to alter the clinical course and hemato- 
logic picture of fatal single total body irradiation in swine 
(ab), Eugene P. Cronkite, et al, Oct., 623 
—negative efiect of folic acid on irradiation leukopenia in the 
cat (ab), William S. Adams and John S. Lawrence, Nov., 
780 
FOLTZ, THOMAS P. See CONTI, JAMES G. 
FOOT 


Extensive vis- 


Cameron 


See also Ankle; Mycetoma 

a of peroneal spastic flat foot (ab), R. I. Harris and 

homas Beath, Oct., 613 
FOREIGN BODIES 

See also Bladder; Eyes; Thyroid 

in air and food passages 

—bronchial tuberculosis simulating foreign body in child one 

year of age; case (ab), Porter P. Vinson, July, 130 





916 


FOREIGN BODIES, in air and food passages—con/. 
physical and roentgenologic findings in the early diagnosis of 
non-opaque foreign bodies of bronchial tract (ab), Arthur 
Q. Penta, Dec., 886 
—unusual pulmonary complications resulting from prolonged 
lodging of non-opaque foreign body in the left main stem 
bronchus (ab), Arthur Penta, July, 125 
FOREMAN, NADINE. See OLEY, MAYO H 
FORTIER, GEORGES. See SIMARD, RAYMOND 
FOSTER, SIDNEY E. See WINDHOLZ, FRANK 
FOSTER, W. K., and WELLS, JOHN ¢.: Unrecognized frac 
tures wr high school athletes (ab), Oct., 610 
FOWNES, J. A. See BARKER, C. S. 
FOX, = CALVIN: Carcinoma of the nasopharynx (ab) 


FRACTURES 
See also under names of bones 
hyperplastic callus formation, with or without evidence of 
fracture, in osteogenesis imperfecta, with an account of the 
histology (ab), H Thomas Fairbank and 5S. L. Baker 
Sept., 456 
massive hyperplasia of bone following fractures of osteo 
genesis imperfecta; 2 cases (ab), Walter E. Vandemark 
and Manley A. Page, Sept., 457 
twenty-five easy ways of getting into trouble in the care of 
fractures (ab), Fraser B. Gurd, Oct., 610 
unrecognized fractures in high school athletes (ab), W. K 
Foster and ~_ C. Wells, Oct., 610 
fatigue. See Ul 
FRANK, RALPH C. , and PAUL, LESTER W.: Congenital re 
duplication of the esophagus. Report of case, Sept., 417 
FREED, JOHN H., and PENDERGRASS, EUGENE P.: Diag- 
nosis and treatment of primary ovarian carcinoma with 
special reference to radiation therapy (ab), ase , 306 
FREEDMAN, EUGENE, and BILLINGS, JAME S H.: Active 
bronchopulmonary lithiasis, Aug., 2( 
FREEMAN, NORMAN E. gee GRIMES, ORVILLE F. 
FREGOSO, }).A. See CE 
FRENCH, JOHN D., and BUCY, PAUL C.: 
tum pelluci dum (ab), Aug., 286 
FRENCH, LYLE A.: Brain tumors in children (ab), July. 126 
FRIED, CARL: Interstitial placement of radium as adjunct to 
poy radium therapy of carcinoma of the cervix (ab), Oct., 


FRIEDENBERG, ZACHARY. See GRANT, reer ©. 
FRIEDMAN, HAROLDA,. See i HARRY L. 
FRIEDMAN, M.H.F. See SNAPE, 
FRIEDMAN, MILTON, and LEWIS, “ivoyp c.: 


for the radium treatment of carcinoma of the 


Sept., 342 
FRIEDMAN, ROBERT L. See EPSTEIN, BERNARD S. 
FRIMANN-DAHL, J.: Direct demonstration of perforated 
ulcers (ab), Aug., 293 
Roentg “ examination of the soft tissue in 
, July, 149 
FRONTAL SINUS 
roentgen examination of sinuses, with particular reference to 
the frontal sinuses (ab), Sélve Welin, Aug., 288 
FROSTBITE 
studies in experimental frostbite. Arteriograms (ab 
B. Shumacker, Jr., et al, July, 149 
FUCHS, — Physical problems of de 
ct., 619 
FULLENLOVE, “THOMAS M.: Inflammation as considered by 
the radiologist (ab), July, 153 
Venous intravasation during myelography, 
FULLER'S EARTH 
pneumoconiosis from fuller’s earth; case with autopsy find- 
ings (ab), Henrik O. Tonning, Dec., 880 
FURUNCULOSIS 
transient pulmonary — a second ary 
lumbar region (ab vi-Valensi, 


FUSARO, WILLIAM J. bec ROBILLARD, “GREGORY L. 


Sept 


Tumors of the sep 


New technic 
bladder, 


acute thrombosis 


, Harris 


*p roentgen therapy 


Sept., 410 


4, a —_ ncle of the 


G 


See DAVIS, WILLIAM R 


GALLARDO, LEONARDO F. 
See RAMOS MEJIA, MANUEL 


GALLASTEGUL, CARLOS A. 
GALLBLADDER 


cholecystopathies from 
ducts (ab), Milford O. 
896 
—closed-loop obstruction of ascending colon, with incomplete 
descent of cecum, simulating acute cholecystitis (ab), 
Eugene A. Gaston and Maurice E. Costin, Dec., 896 
problems in diagnosis and treatment of non c alculous gall- 
bladder (ab), Harry L. Segal, et al, Sept., 454 
calculi 
preoperatively diagnosed ileus due to gallstone 
Norinder and Roland Gay, Nov., 767 
recurrent ileus due to gallstones (ab), Larry E. 
James S. Hibbard, Dec., 896 
spontaneous fistula between biliary 
chronic pyloroduodenal occlusion by 
(ab), Alejandro J. Pavlovsky and J 
Aug., 295 
roentgenography 
cholecystography and the surgical findings (ab), 
Morales and Jorgen Swedberg, Dec., 896 


anomalies of gallbladder and its 
Rouse and Victor I. Lyday, Dec., 


, Egan 
Vin Zant and 
and digestive tracts; 


a biliary calculus 
Alfredo Ferreira 


Olallo 
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-—compatibility of castor oil and priodax in concurrent exa: 
ination of the colon and gallbladder, Gene w. Sen ~ 
July, 75 Bpiel, 

—correlation between the cholecy stogram and a ae 
gallbladder function (ab), W. J. Snape, et al, July, 1 ; 


intravenous cholecystography with tetraiod conan fluo. 
resc ein, 
July, 141 
—new position for cholecystography (ab) 
141 


(ab), George E. Moore and M: arcus J, Smith, 


), BR Kirklin, July, 


sodium tetraiodophthalicfluorescein for intravenous ¢ 
tc graphy, Marcus J. Smith and George E 


GALY, P. See SANTY, P. 

GARAIX, J. P.: Atelectasis of the 
aortic aneurysm (ab), July, 129 

GARCIA, CELSO R. See ROBILLARD, GREGORY L. 

GARCIA, MANUEL, and MENVILLE, LEON J.: Surgica! and 


radiation therapy for carcinoma of the cervix (ab), July, 


15 
GARCIA-CALDERON, J. See SARASIN, R. 
GARCIA OTERO, JULIO, and CAUBARRERE, N. L.: 
pathic form of bronchial cancer (ab), Sept., 441 
GARGOYLISM. See Lipochondrodystrophy 
GARLAND, L. H.: Conditions to be differentiated in the roent 
gen diagnosis of pulmonary tuberculosis (ab), Oct., 597 
GARRY, MARK W.: Tuberculosis case-finding survey in penal 
and correctional institutions in Ohio (ab), Oct., 598 
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A. Prader, Oct., 602 
-congenital heart disease (ab), A. Rae Gilchrist, July, 136 
-congenital tricuspid atresia associated with interauricular 
and interventricular septal defects (ab), J. B. Miale, et 
al, Aug., 292 
- -conventional roentgen examination in operable congenital 
heart disease, Herbert M. Stauffer, Oct., 488 





Prepyloric 


Rossi and 





918 INDEX 





HEART, abnormalities—cont. 

—diagnosis of congenital disease by ordinary methods, Morse 
J. Shapiro, Oct., 469 

—diagnosis of pulmonary stenosis by angiocardiography (ab), 
Merl J. Carson, et al, Oct., 602 
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LOW-BEER, B. V.A. See McCORKLE, 
LvCcIc, HUGO: Intraocular foreign bodies in naval personnel 
(ab), July, 12 
LUKENS, R. M.: Gomemectiane following irradiation of the 
thy Tor a ctend | (ab), Aug., 310 
LUMB, GEORGE: Solitary plasmocytoma of bone with renal 
Sammy << Sept., 458 
LUNGS 
See also Bronchi; Bronchiectasis; Pleura 
~analysis of variations in the bronchovascular pattern of the 
right upper lobe of 50 lungs (ab), Edward A. Boyden and 
J. Gordon Scannell, Aug., 288 
effects of radiotherapy on normal lung (ab), René Huguenin 
etal, Dec., 905 
management of the pulmonary ‘“‘coin" lesion (ab), E. J 
O'Brien, et al, Sept., 441 
movement of the diaphragm after operation (in relation to 
ay yee chest complications) (ab), John Howkins 
July, 142 
pituitary implications in hypertrophic pulmonary osteo 
arthropathy (ab), William Bloom, July, 14¢ 
“rheumatoid disease’’ with joint and pulmonary manifesta 
tions (ab), Phillip Ellman and R. E. Ball, Oct., 607 
transient pulmonary opacities secondary to a furuncle of 
the lumbar region (ab), A. Levi-Valensi, Sept., 446 
unusual pulmonary complications resulting from prolonged 
lodging of non-opaque foreign body in left main stem 
bronchus (ab), Arthur Q. Penta, July, 128 
abscess 
air-filled bulla secondary to abscess (ab Mannes and 
Tixhon, Sept., 445 
basal broncho-esophageal fistulae with pulmonary abscess 
(ab), P. Santy, etal, July, 133 
absence 
unilateral agenesis with ipsilateral absence of diaphragm 
case (ab), Gregers Thomsen, Aug., 288 
blood supply. See also Aneurysm Arteries, pulmonary 
Embolism 
anatomy and physiology of lesser circulation as indicated 
by its behavior in health and disease (ab), L. R. Sante 
Dec. , 890 
angiographic study of form and function of remaining lung 
after pneumonectomy (ab), Harold Neuhof and Robert 
A. Nabatoff, Nov., 764 
conditions which result in increased pressure within the 
lesser circulation (ab), C. Allen Good and Thomas ] 
Dry, Dee 
evaluation of lesser circulation as portrayed by the roent 
genogram (ab), W. Walter Wasson, Dec 890 
—pulmonary vascular obstruction due to sarcoid (ab), William 
Harbin, Jr., and Edward Bosworth, Aug., 29 
calcification. See also Pneumoconiosis 
tuberculin, coccidioidin, and histoplasmin sensitivity in rela 
tion to pulmonary calcifications. Survey among 6,000 
students at the University of Chicago (ab), Wiliam G 
Beadenkopf, et al, Dec., 888 
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LUNGS—cont. 

calculi 

—active bronchopulmonary lithiasis, 
James H. Billings, Aug., 203 

cancer 

—apical pulmonary carcinoma and tuberculosis 
sputum cell study in differential diagnosis (ab), 
Bergmann, et al, Oct., 597 

—coexistent bronchogenic carcinoma and active pulmonary 
tuberculosis (ab), Edward Robbins and Gertrude Silver- 
man, Dec., 

—complications of deep x- —~ f seer of carcinoma (ab), 
Victor C. Jacobsen, July, 

—intracranial metastases of . pulmonary carcinoma: 
. diagnostic difficulty (ab), Michael B. Shimkina, Aug., 
291 

—metastases of pseudo-adenomatous basal-cell carcinoma 
(mucous and salivary gland tumor) Isadore Lampe and 
Herbert Zatzkin, Sept., 379 

—non-malignant intrathoracic lesions simulating broncho- 
genic carcinoma; 30 operated cases (ab), Lyman A 
Brewer, III, et al, July, 134 

—pitfalls in early diagnosis of carcinoma (ab), 


Eugene Freedman and 


value of 
Martin 


C. Allen Good, 


Sept 

—primary bronchogenic carcinoma: correlation of recent 
literature with 131 proved cases (ab), John J. O'Keefe, 
Sept., 440 

cavitation. See also Tuberculosis, Pulmonary 


—pathogenesis of coocidioidomycosis with special reference 
to pulmonary cavitation (ab), Charles E. Smith, et al, 
Sept., 444 

collapse 

—atelectasis in stuporous states: 
mechanism in sodium camete narcosis (ab), Roy L. 
Swank and Magnus I. Smedal, July, 128 

—atelectasis of left lung produced by aortic aneurysm (ab), 
J. P. Garaix, July, 129 

—late postoperative atelectasis: a syndrome of late spastic 
atelectasis of left lower lobe, associated with acute seg- 
mental colonic dilatation (ab), Mariano R. Castex and 
Egidio S. Mazzei, Aug., 289 

—study of post-operative atelectasis (ab), 
889 


a study of its incidence and 


John Goodwin, Dec.: 


cysts 

—cystic disease (ab), 
Magnussen, Aug., 

—honeycomb lungs fab), 
son, Dec., 888 


jedward J. McGrath and Marcus J. 
290 


Neville Oswald and Thomas Parkin- 


diseases. See also Pneumoconiosis; Pneumonia; Sarcoidosis 

—affections of occupational origin (ab), Rutherford T. John- 
stone, Sept., 442 

—paragonimiasis te Alvin J. B. Tillman and Harry S. 


Phillips, July, 
edema 


roentgen picture (ab), Selmer Rennes, July, 128 
emphysema. See Emphysema 
fibrosis 
—acute diffuse interstitial fibrosis; case (ab), Benjamin P. 
Potter and Isadore E. Gerber, July, 133 


accompanying 
R. Sarasin, et 


—study of pleuropulmonary modifications 
radiation therapy of breast cancer (ab), 
al, Aug., 311 

fistula. See Fistula 

mycosis. See Coccidiocidomycosis 

pathology 

difficulties in diagnosis between tuberculosis and Loeffler’s 

syndrome (ab), C. S. Batker and J. A. Fownes, Oct., 
597 

—Loeffler’s syndrome and pulmonary 
panied by peripheral eosinophilia (ab), 
Walter T. Zimdahl, Aug., 290 

—pulmonary pathology as related to infant resuscitation (ab), 
W. Schwab, et al, July, 128 


infiltrations accom- 
John C. Ham and 


—transient pulmonary consolidation in mass radiographic 
surveys: analysis of 102 cases (ab), Ju-Sheng Tsai and 
Philip T. Y. Chiu, July, 129 

—transient pulmonary infiltrates (ab), M. Delord, July, 129 

roentgenography ; 

diagnostic fluoroscopy at a chest clinic (ab), W. H. Tattersall 
Nov., 761 

medical progress: x-ray diagnosis of pulmonary lesions 
(ab), Laurence L. Robbins, Dec., 885 

tuberculosis. See Tuberculosis, Pulmonary 

tumors 

—adamantinoma of maxilla metastatic to lung (ab), Orville 


F. Grimes and H. Brodie Stephens, Oct., 599 


~adenomatosis; 3 cases (ab), George W. Drymalski, et ai, 
Aug., 291 

problem of solitary tumors (ab), Donald B. Effler et al, 
Nov., 764 


-silicosis simulating a unilateral pulmonary tumor: pleuro- 
scopic appearance and diagnostic importance (ab), M. 
Delord and F. Besson, Sept., 443 

LUTEMBACHER’S SYNDROME. See Heart 
LYDAY, VICTORI. See ROUSE, MILFORD 0. 
LYMPH NODES 
—studies of pulmonary findings and antigen sensitivity among 
student nurses. III. Pulmonary infiltrates and medi- 


abnormalities 


astinal adenopathy observed among student nurses at 
beginning of training (ab), 
Nov., 762 


Lydia B. Edwards, et al, 
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cancer 

—radical panhysterectomy (Wertheim) and radical 
Coe woe hak: preliminary — of 75 operations 
ab), Walter L. Thomas, et al, Sept., 46 

tuberculosis 


—-significance of calcareous glands in a in : 
urinary tract (ab), James A. Ross, Aug., 299 relation to 
LYMPHATIC SYSTEM 
a ea sag 
iF Erbsloéh, Dec., 
LYMPHO ASTOMA. See Tumors, lymphoblastoma 
LYM GRANULO See Hodgkin's Disease 
LYMPHOID TISSUE 
See also Nasopharynx 
—effects of x-ray on lymphoid and hemopoietic tissues of albing 
mice (ab), aA Brecher, et al, Oct. , 622 : 
Lace, a TH M., and CANNON, W. M.: Asbestosis 
Anas sis of forty necropsied cases (ab), Oct... 59 
LYNCH, KENN TH M., Management of the injured kid- 
ey; preliminary re — (ab), Aug., 306 
LYONS, CHAMP. See NIESET, ROBERT T. 


of lymphatic system of uterus 


M 
MAAS, Pompe poo M.: Intestinal changes ouvend ary to irradia. 


n of pelvic malignancies (ab), July, 156 
McARTHUR, JANET W., RAWSON, RULON W., FLUHARTY, 
REX G., and MEANS, J. H.: ‘Urinary excretion of radio. 
active iodine e as an aid in the diagnosis of hyperthyroidism 
uly, 1 
McCAFFERTY, EMIT L. See MICHEL, MARSHALL. 
McCLENAHAN, J. E., and FISHER, BERNARD: Idiopathic 
duodenum: report of a case (ab), Nov., 767 
McCLINTOCK, \ =~ See awa GRAY H. 
McCONCHIE, 3-8 . See TANNER, W.A. 
McCORKLE, H. J., LOW-BEER, B. V. A., BELL, H. GLENN, 
and STONE, ROBERT S.: Clinical ‘and laboratory stud- 
Sw on the uptake of radioactive phosphorus by lesions of 
ne tweet (ab), July, 154 
McCORT, JAMES J.: Intrathoracic goiter: its incidence, symp- 
tomatolog and roentgen diagnosis, Aug., 227 
McCREARY, JAMES Eosinophilic granuloma, with simul- 
taneous nee on 4. of skin and bones (ab), Sept., 457 
McDONALD, J. .. one gel aig So HERMAN L. 
MacDONALD, DON e SIMS, CHARLES F 
MACFARLANES ‘CATHARINE: “STuRGis, MARGARET C., 
— FETTERMAN, FAITH S.: Control of cancer of the 
us. Report of a ten year experiment (ab), Oct., 617 
McGAVRAN, HARRY G.: Cas prostate without symptoms 
neurofibroma (ab), July, 
McGRATH, EDWARD i. ty MAGNUSSEN, MARCUS J.: 
Cystic. discese of the lung (ab), Aug., 290 
McGRAW, THUR : Testosterone propionate in treat 
ment be recurrent cancer of the breast (ab), Aug., 303 
McGRAW, JOHN P., KREMEN, ARNOLD J., and RIGLER, 
LEO G.: Roentgen diagnosis of volvulus of the cecum 
(ab), Oct., 605 


McGUIRE, JOHNSON. See COURTER, SANFORD R. 


McHARDY, GORDON, and BROWNE, DONO VAN C.: Amebic 
pleural effusion. Case report (ab), Aug., 292 
MACHELLA, THOMAS E., and LORBE ° "STANLEY H.: 


Gastrointestinal motility following vagotomy and the use 

of urecholine for the control of certain undesirable phe- 

nomena (ab). Sept., 450 
jee fy ROBERTS. See HOLT, JOHN F. 
McKEEVER,FRANCIS M. See WIL SON, JOHN C. 
McLETCHIE, NORMAN G.B. See BERESFORD, oO. D. 
McRAE, DONALD L. See JOHNSON, ARNOLD :.. 
MAFFUCCI’S SYNDROME. See Dyschondroplasia 
MAGENDANTZ, HEINZ. See ETTINGER, ALICE 
MAGNUSSEN, MARCUS J. See McGRATH, EDWARD J. 


MAGRI,GIANO: Hemp pneumoconiosis (ab), Oct., 599 

MA »HUGHW. See GROW NB. f 

MAIER, E.: Radium treatment of carcinoma of the tonsil 
(ab), Oct., 615 

MAISIN, J. Role of radiation in the treatment of cancer of the 
breast (ab), Aug., 304 

MALENCHINI, M., ROCA, J., and BANZAS, T.: Radiological 
aspects of the normal esophagus in nursing infants (ab), 


Aug., 293 

MALONEY, WALTER H. See JACKSON, CHEVALIER L. 

MALTA FEVER. See Undulant Fever 

MANDEVILLE, F. B.: Calcification in 
(neuroblastoma) , Sept., 403 

MANDIBLE. See Jaws 

MANGONE, EDITH K.: 


es Paravesical 


MANNES ry CMXHON: ae filled bulla secondary to a lung 
abscess (ab), Sept., 4 

MARBLE BONES. See Getecesieresio 

MARCUS, SAUL M. See ED ELSTEIN, JOSEPH M. 

MARESH, MARION M.: Growth of the heart related to bodily 
growth during childhood and adolescence (ab), Sept., 


MARINELLI,L.D. See RAWSON, RULON + 

MARKS, EDNA K. See JACOBSON, LEON O 

MARKS, EDWARD. See EFFLER, DONALD B 

MARKS, JOSPEH H., and WITTENBORG, “MARTIN H.: 
Results of treatment of carcinoma of the ovary with data 
on the age incidence of this disease (ab), Oct., 618 


sympathoblastoma 


Cystoscopy and pyelography follow- 
extraperitoneal cesarean section (ab), 


















eceraber 1949 


‘adical Pelvic 
© Operations 


in relation to 


‘m of uterys 


oma 


sues of albino 
Asbestosis 


Ict., 598 
injured kid- 


Y to irradia. 


LUHARTY, 
ion of radio. 
tthyroidism 


ALL. 
_ Idiopathic 
767 


i. GLENN, 
atory stud- 
y lesions of 
*nce, symp- 


with simul- 
pt. 457 
i 


S F. 
ARET C., 
neer of the 
Oct., 617 
symptoms 
‘RCUS J.: 
in treat 
, 303 
RIGLER, 
the cecum 
23 ‘Amebic 
LEY H.: 


id the use 
‘able phe- 


. D. 
RD J. 

i) 

he tonsil 


er of the 


iological 
nts (ab), 


ER L. 

ylastoma 
r follow- 
mn (ab), 


» a lung 


» bodily 
, Sept., 


[IN H.: 
th data 











Voi. 53 


DT, G. H., CASE, J. T.. CUMMINS, G. M.., Jr., and 
MARQUARSSMAN, M. L: Further clinical observations on the 
dibutoline, a new antispasmodic drug (ab), July, 


MARSH, H. 0 . See ROMBOLD, CHARLES 
MARSHAK, RICHARD H., and HENKIN, WILLIAM: Chole- 
ocolic fistula, Oct., 555 

MARTIN, CHARLES L., and MARTIN, JAMES A.: Treat- 

ment of advanced conan ove a 35 (>). Nov., 772 
N,JAMESA. See M 

MARTIN, JOHN. See Davis. ROYAL 

MASON, MICHAEL L.: Surgical treatment of irradiation in- 
oe (eb), Dec., 906 

MASS SURVEYS. See Stomach, cancer; Tuberculosis, Pul- 

monary, mass roentgenologic surveys 

MASSON, P.: Blunt trauma to the thorax and tuberculosis of 
the lung (ab), July, 131 
OI 

on ol diagnosis of otitis media and mastoiditis in in- 
fancy and early childhood (ab), Barton R. Young, Nov., 
760 

MATEHE, CHARLES P.: Aneurysm of the renal artery: re- 
port of five cases, one treated by resection of aneurysmal 
sac wheat sacrificing the kidney (ab), Sept., 461 

MATHESON, N. M., and KEELE, K. D.: Radiological ap- 
pearance of the papilla Vateri in pancreatic disease (ab), 
wrinn” 897 

See Jaws 
MAMIELARY SINUS 
—knife blade traversing maxillary antrum and remaining in 

_ = a (ab), A. J. Vadala and Kenneth Somers, 


MAYERSON, i. S. See NIESET, ROBERT T. 
MAYO, JOHN: or osteogenic sarcoma of the 
humerus (ab), July, 1 


MAZZE!,EGIDIOS. See CASTEX, MARIANO R. 


a of 


MEANS, J.H. See McARTHUR, JANET w. 
MEDIASTINUM 
cysts 


—cervicomediastinal and mediastinal cystic hygromas (ab), 
Robert E. Gross and Elliott S. Hurwitt, Oct., 601 
—gastric cyst (ab), Adrian A. Ehler and Susanna Atwell, 
Nov., 765 
emphysema. See Emphysema 
lymph nodes. See Lymph Nodes 
tumors 
—surgical removal of unsuspected mediastinal lymphoblas- 
tomas; report of 4 cases and review of literature (ab), 
Byron H. Evans and Cameron Haight, Aug., 291 
MEDLAR, E. M.: Pathogenesis of minimal pulmonary tuber- 
culosis. Study of 1,225 necropsies in cases of sudden and 
unexpected death (ab), Nov., 762 
ay sae ae See Esophagus 
MELAN See Tumors, melanoma 
MELICE, WILLIAM F., and VITT, ALVIN E.: 
of aortography (ab), July, 147 
MELLBYE, AKE H.: Schiiller-Christian’s disease. Two cases 
in adults (ab), Oct., 608 
MELORHEOSTOSIS. See Osteosclerosis 
MENGERT, WILLIAM F.: Estimation of pelvic capacity 
Oe 298 


Present status 


—Sturge-Kalischer-Weber syndrome (ab), (€. Worster- 
Drought, July, 127 
—subarachnoid spaces of gost sheaths in lumbar region (ab), 
K. Lindblom, Nov., 
hemorrhage 
—cerebral arteriography in subarachnoid hemorrhage (ab), 
1.S. Wechsler and S. W. Gross, July, 125 
—spontaneous subarachnoid hemorrhage of aneurysmal ori- 
gin: factors influencing prognosis (ab), Wallace B. 
Hamby, July, 125 
tuberculosis 
—miliary and meningeal tuberculosis treated with strepto- 
mycin; 100 cases (ab), Paul A. Bunn, Aug., 287 
tumors 
—roentgen diagnosis of meningiomas of sphenoidal ridge, 
Eugene P. er “ym John W. Hope, and Charles R. 
Perryman, Nov., 675 
MENINGIOMA. See Meninges, tumors 
MENISCECTOMY. See Knee 
MENISCUS. See Semilunar Cartilages 
MENVILLE, LEON See GARCIA, MANUEL 
RIC,A. See LE EBVR E, J. 
METASTASES. See Cancer, metastases; Tumors, adamanti- 


noma; etc. 
eer JOHN Wes _goweae of leprosy in orthopedic 


wan (ab), Sep 

MEUNIE RANCIS.. noes DELARUE, ACQUES 

MEYER, ALFRED C. See DIXON, CLAUDEF. 

METES. | = R.: Method for measuring children’s hearts, 


MIALE, i 4 “MILLARD, A. L., BENO, T. J., and CUSTER 
G. S.: ‘Congenital tricuspid atresia associated with inter- 
auricular and interventricular septal defects (ab), Aug., 

292 


9 

MICHEL, MARSHALL L., and McCAFFERTY, EMIT L.: 
Acute obstruction of the colon with special reference to 
factors of mortality (ab), Nov., 768 

MIDGUT. Sop letestinne 

MILLARD,.A.L. See MIALE, J.B. 
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MILLER, EARL R. 4 POLsy, MAYO H. 
MILLER-ABBOTT T 
——a poten Sa od of Miller-Abbott intubation; case 
), Joseph E. Caruolo, Aug., 293 
MILLES, GEORGE. See HARD , LEOL. 
MINCHEW, B. H., and COLLINS, B. E.: Radium irradiation 
J the ¢ nasopharynx for hypertrophy of lymphoid tissue 
b), Nov 
MINES ‘AND ‘MINERS. See Pneumoconiosis 
wircien a is See O’BRIEN, ROBERT M. 
MITCHELL EA LB. See BLOCH, ROBERT G. 
MITOSIS 


—comparative examinations about influence of x-rays and 
chemical substances on mitosis (ab), K. Hohl, Aug., 312 
MITRAL VALVE 
—familial interauricular septal defect with mitral stenosis 
(Lutembacher’s syndrome) (ab), Sanford R. Courter, et 
al, Nov., 766 
—movement of mitral ring in cases of pathologic changes in left 
a especially within the posterior papillary muscles 
Henning Odqvist, Aug., 292 
MOLLER. P. FLE MING: Roentgenologic picture of congeni- 
tal sy a, es a J in infancy (ab), Nov., 769 
MOLTER, How RDA. See BRAV, ERNEST A. 
MONROE, CLARENCE W.: Lymphatic spread of carcinoma 
of the breast (ab), Sept., 464 
MONTERO, RENE. See VALDES DIAZ, ROBERTO 
MOORE, GEORGE E., and SMITH, MARCUS J.: Intrave- 
nous cholecystography with tetraiodophthalic fluorescein 


et uit HM. 

——See SMIT MARCUS J. 

MOORE, JAMES L: qm | of the use of beta rays in 
ophthalmology (ab), Nov., 

MOORE, JULIAN o MURPHY, JAMES D.: Spontaneous 
rupture of the esophagus: report of one case, with re- 
covery (ab), Sept., 448 

MOORE,SHERWOOD. See SCOTT, WENDELLG. 

MORALES, O., and HEIWINKEL, H.: A viscous, water-soluble 
contrast preparation. Preliminary report (ab), Aug., 


303 
——and SWEDBERG, JORGEN: Cholecystography and the 
surgical findings (ab), Dec., 896 
MORETON, R. D., STEVENSON, C. A., and YATES, C.W.: 
Fictitious polyps as seen in double-contrast studies of the 
colon, Sept., 386 
MORGAN, KARL Z.: 
and maximum allowable exposure values (ab), Aug., 310 
MORGENSTERN, PHILIP: Pleural utrin body simulating 
cardiac aneurysm: report of a case (ab), Dec., 889 
——See STUDY, ROBER 
MORSE, RUSSELL Ww. See KINSELLA, THOMAS J. 
MOSER, HERBERT: New knowledge of intertrochanteric 
fractures: their roentgen appearance and pathogenesis 
(ab), Oct., 611 
MOYER, JOHN H., and ACKERMAN, ALFRED J.: Heredi- 
tary hemorrhagic telangiectases associated with pulmo- 
nary arteriovenous fistula in two members of a family 
(ab), Oct., 599 
MUCKLE, CRAIG W. See KIMBROUGH, ROBERT A. 
MUCOCELE. See Sggendia 
MUCOUS MEMBRANE 
cancer 
—pulmonary metastases of pseudo-adenomatous basal-cell 
carcinoma (mucous and salivary gland tumor), Isadore 
Lampe and Herbert Zatzkin, Sept., 379 
—therapy of common malignant tumors of skin and mucous 
membrane (ab), Fay H. Squire, Dec., 901 
MUELLER, PAUL F.: Acute hydramnios (ab), Nov., 770 
MULLY,K. See FISCHER, F. K. 
MULHOLLAND, JOHN H. See a The HENRY 
MULLIGAN, PETERB. See ERVIN,C LE. 
MULVEY,BERTE. See HANNAN, JOHN R. 
——See HUGHES, C. ROBERT 
MUNNELL, EQUINN W., and BRUNSCHWIG, ALEXANDER: 
Five year end-results of irradiation therapy of cancer 
of cervix uteri at the Memorial Hospital (ab), Aug., 306 
MURPHY, JAMESD. See MOORE, JULIAN A. 
MUSCLE 


—bone formation in skin and muscle: localized tissue malfor- 
mation or heterotopia (ab), Henry W. Edmonds, et al, 
Oct., 613 
MUSTARD GAS. See Hodgkin's Disease 
MUTATION. See Heredity 
MYCETOMA 
—mycetoma pedis, David S. Carroll, July, 81 
MYELITIS 
—Hodgkin’s disease; unusual case with spinal symptoms (ab), 
O. D. Beresford and Norman G. B. McLetchie, July, 152 
a myelitis of cervical spinal cord (ab), Geoffrey 
oden, Aug: ,31l 
MYELOGKAPH See Spinal Canal Roentgenography 
YELOMA. See Tumors, plasmocytoma 
MYELOSIS 
—bone sclerosis in leukemia and in non-leukemic myelosis 
(ab), erent Windholz and Sidney E. Foster, Dec., 898 


Protection aginst radiation hazards 


MYELOTRAST. See Spinal Canal Roentgenography 
thie Dk LF See Heart 

MYOM See Uterus 

MYOSITIS S OSSIFICANS 


-roentgen therapy in traumatic myositis ossificans (ab), 
Ernst A. Pohle and Carol Tomlinson, Aug., 308 
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NABATOFF,ROBERTA. See NEUHOF, HAROLD 
NAILS 


—iliac horns: an osseous manifestation of hereditary arthro- 
dysplasia associated with dystrophy of the fingernails, 
— A. Thompson, E. Thayer Walker, and H. Stephen 

WVeens, July, 88 
NANAGAS. VICTOR T. See REYES, ANGEL I. 
NAR COSsIS 
—pulmonary atelectasis in stuporous states: study of its in- 
— and mechanism in sodium amytal narcosis (ab 
.. Swank and Magnus I Smeda!, July, 128 


NARIO, xivis V.: Acute volvulus of the small bowel (ab), 


NARVESTAD, THOR: A case of osteochondritis dissecans 
of the ankle (ab), Aug., 298 


—lymphoid eustachian salpingitis: its effect on tubal patency 
Selective criteria for nasopharyngeal irradiation (ab 
Brown Farrior, July, 153 

cancer 

—carcinoma (ab), C. Calvin Fox, Sept., 463 

lymphoid tissue 

—irradiation of lymphoid tissue in diseases of upper respiratory 
tract (ab), Donald F. Proctor, et al, Oct., 619 

prevention of deafness by elimination of hypertrophied 
tissue by radium therapy (ab), J. Coleman Scal. Nov 
777 

radium irradiation for hypertrop yhy (ab), B. H. Minchew 
and B. E. Collins, Nov., 778 

—treatment 7 certain types of deafness by roentgen ray 
sig, Maas Neilson A. Youngs and Philip H. Woutat 


NAVAL MEDICINE 
— photofluorography in a naval shipyard (ab), Melville 
Aston and William D. Loeser, Sept., 444 
NECROSIS 
See also Roentgen Rays, injurious effects 
aseptic necrosis of head of femur following a minor fracture 
of greater trochanter; case (ab), Alfred E. Jacks: n and 
William H. Bickel, July, 146 
—fifteen observations of aseptic osteonecrosis of humeral 
supratrochlear septum (ab), André Rescaniéres, Oct., 611 
NEEL, HARRY B.: Multiple carcinomas of the stomach and 
— 7" asis in a patient with pernicious anemia 
b), Sept 5O 
NEPHROGRAPHY. See Kidneys 
NERVES 
auditory 
eighth nerve tumors their roentgen manifestations, Philip 
J. Hodes, Eugene P. Pendergrass, and Barton R. Young 
Nov., 633 
eighth. See Nerves, auditory 
roots 
subarachnoid —— of the root sheaths in the lumbar re 
gion (ab), K. Lindblom, Nov., 770 
vagus 
gastro-intestinal motility following vagotomy and use of 
urecholine for contro! of certain undesirable phenomena 
ab), Thomas FE. Machella and Stanley H. Lorber, Sept 
450 
vagotomy for peptic ulcer: follow-up study of 20 cases (ab 
Robert C. Lam, Sept., 450 
NEUHOF, HAROLD, and NABATOFF, ROBERT A.: Angio 
ae study of the form and function of the remaining 
lung after pneumonectomy (ab), Nov., 764 
NEUROBLASTOMA. See Tumors, sympathoblastoma 
NEUROFIBROMA. See Tumors, neurofibroma 
NEVI 
common non-vascular nevi and their treatment (ab A. Jj 
Delario, Dec., 904 
ly WENDELL J. See BRAV, ERNEST A. 
NEWELL, R. See CHAMBERLAIN, W. EDWARD 
NEWMAN, RMAURICE: Coarctation = _ aorta Review of 
twenty-three service cases (ab ly, 137 
NICHOLL, RUSSELL See PFEIFFER. RAYMOND L. 
NICHOLS, RUSSELL See HODGES, PAUL Cc. 
—— JAMES J.: Dosimetric and protective considera 
ons for radioactive iodine (ab), Aug., 309 
NIESET, ae pm T., PORTER, BLANCHE, TRAUTMAN, 
Jr., BELL, RALPH M., PARSON, WILLIAM, 
lyons, CHAMP, and MAYERSON, H. pone one ne 
tion of circulating red — cell volume wi oii radioactiv 
phosphorus (ab), Oct., 62 
NILSSON, JOHNM. See CINCOTTI, JOHN J 
NITRIC ACID 
acute pneumonitis due to nitrous fumes (a 
Besancon, et al, Dec_, 88Y 
acute pneumonitis following inhalation of nitric acid fumes 
ab), M. Blanche, et al, Dec., 889 
NITROGEN MUSTARDS 
effect of nitrogen mustard and x irradiation on blood coagu 
lation (ab), Leon O. Jacobson, et al, Nov., 779 
NOBLE,CHARLESA., Jr. See SELZER, ARTHUR 
NORD MARK, BENGT: Double formations of the pelves of the 
kidneys and the ureters Embryology, occurrence and 
clinical significance (ab), Oct., 614 
—— EGAN, and GAY, ney nay 4 Pre mpenatinety 
liagnosed ileus due to gal! stone (al 


NORRIS. CHARLES M. See JACKSON, CHEVALIER L. 
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NOSE 
See also Nasopharynx 
—malignant tumors of nose and nasal accessory sinnc 
LeRoy A. Schall, July, 151 an 
NURSES 
studies of pulmonary findings and antigen sensitivity amc 
student nurses. II Pulmonary infiltrates and moat 
astinal adenopathy observed among student nurse: 
beginning of training (ab), Lydia B. Edwards. et al, — 
762 
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OAK RIDGE INSTITUTE OF os ‘one Nov 
OBERHILL, HAROLD R. See BUCY, PAUL C ; 
OBITUARIES 

Barclay, Alfred Ernest, Oct., 587 

Chance, Hugh C., Dec., 878 

Delano, Percy Joseph, Aug pene 

Halberstaedter, Ludwig, July, 115 

Popp, Walter C., Aug., 277 

Remer, John, Dec., 878 
O'BRIEN, E. J., TUTTLE, WM. M., and FERKANEY, JOSEPH 


Management of the pulmonary “coin’ lesion | (ab 


Sept 

O'BRIEN, ROBERT M., and MIRA, JOSEPH J.: Acute hema 
togenous osteomyelitis. An end result study of nonsur 
gical treatment with penicillin and sulfonamides (ah 


dept., 490 
OBSTETRICS. See Pelvis, measurement 
OCCIPITAL BONE 
—basilar impression associated with cerebral tumor: case 
(ab), Jeffery R. Tripp and R. D. Rothfield, Oct., 596 

O’CONNOR, A. D., and LAMERTON, L. F.: A method of 
checking the centring of x-ray tubes (ab), Aug., 302 

O’CONNOR, JOHN B. See HOWLETT, KIRBY S., Jr. 

ODQVIST, HENNING: Movement of the mitral ring in cases 
= pathologic changes in the left ventricle especially within 

e€ posterior papillary muscles (ab), Aug., 292 

OECHSLI. WA Tuberculosis control program of nine 

California menta! institutions Result of initial chest 
ray survey (ab), Dec., 887 

O@DEGAARD. HAAKON: Absorption of myelotrast (abrodil 
from the spinal canal (ab), Nov., 769 

——See FABRITIUS, H. F. 

O’KEEFE, JOHN J.: Primary bronchogenic carcinoma: cor 
relation of recent literature with one hundred and thirty 
ahaa ab), Sept., 440 

OLD AG 


pulmonary tuberculosis in the old (ab), F. J. Hebbert 


Ju 130 
OL IVECRONA, HERBERT, and RIIVES, JOHANNES: Arterio 
venous aneurysms of the brain: their diagnosis and treat 
ment (ab), July 124 
OLLIER’S DISEASE. See Dyschondroplasia 
OLSAN, EDWIN S., and SUSSMAN, MARCY L.: 
enterocolitis (ab), Sept., 452 
OLSSON, OLLE: Defect in the second lumbar vertebra at the 
junction of the neural arch with the vertebral body 
ab), Aug., 297 
Rubber cassette with intensifying screens designed for roentgen 
examination of operatively exposed organs (ab), July 
= 
——See BROMAN, TORE 
and EKMAN, BIRGER: Ora! hepatogr: aphy preliminary 
report of an experimental study (ab), Dec., 897 
OMENTUM 
calcified fat deposits: their roentgenologic significance (ab 
John F. Holt and Robert S. MacIntyre, Oct., 606 
OOSTHUIZEN, S. F., and FAINSINGER, M. H.: 
disease, Aug., 248 
ORBIT 
foreign bodies. See Eyes 
tumors 
dermoid and epidermoid tumors (ab), Raymond L. Pfeiffer 
and Russell J. Nicholl, Nov., 761 
post-traumatic granuloma of bony orbit simulating tumor 
ab), G. Stuart Ramsey, et al, Aug., 288 
ORTHOPEDICS 
development of x-ray diagnosis in orthopedic surgery (ab 
Walter G. Stuck, Oct., 606 
progress in orthopedic surgery for 1946 Review prepared 
by an editorial board of the American Academy of Ortho- 
paedic Surgeons. 1. Chronic arthritis, John G. Kuhns Il 
Conditions involving the knee joint, Ralph K. Ghormley 
et al Ill Conditions involving the foot and ankle 
Emil D. W. Hauser (ab), Oct., 607 
OSSIFICATION. See Ligaments 
OSTEITIS 
See also Pubic Bone 
deformans 
heart block in osteitis deformans (ab), C. V. Hartison and 
Bernard Lennox, July, 137 
pathogenesis (ab), Konrad Weiss, Oct., 608 
fibrosa 
etiological relations of precocious puberty, fibrous dysplasia 
of bones and pigmentation of the skin (Albright's syn 
drome) (ab), Abraham O. Wilensky, Oct., 608 
localized osteitis of skull; case (ab), Margaret Leslie and 
David Stenhouse, Oct., 596 
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ROID 
EOARTHROPATHY a PARATHY 
Seer pertrophi c osteoarthropathy (ab), Harold L. Temple primary diffuse parathyroid hyperplasia in an infant of 4 


and George Jaspin, July, 143 
_osteopathic form of bronchial cancer (ab), 
Otero and N. L Caubarrére, Sept., 
pituitary implications in hypertrophic pulmonary osteo 
arthropathy (ab), William Bloom, July, 143 
oSTEOCHONDRITIS 
deformans juvenilis . 
—roentgen examination of hip in Legg-Perthes’ Raia: 
Ernest H. Bettman and Robert S. Siffert, Oct., 548 
s 
eo oe e: case (ab), Thor Narvestad, Aug., 298 
OQSTEOCHONDROMA. See Tumors, osteochondroma 
OSTEOGENESIS IMPERFECTA. See Bones, fragility 
OSTEOMA. See Tumors, osteoma 
OSTEOMYELITIS 
See also Cranium 
—acute hematogenous osteomyelitis: end result study of non 
surgical treatment with penicillin and sulfonamides (ab 
Robert M. O’Brien and Joseph J. Mira, Sept., 455 
early diagnosis of acute septic os steomyelitis, periostitis and 
arthritis and its importance in the treatment (ab), Sig 
vard Jorup and Sven R. Kjellberg, Oct., 608 
-septicemia complicated by ost: somyelitis in the newborn 
case (ab), Vincent A. Spinelli, July, 144 


Julio Garcia 


OSTEOPETROSIS. See Osteosclerosis : 
OSTEOPOIKILOSIS. See Osteosclerosis 
OSTEOSCLEROSIS 


-pone sclerosis in leukemia and non-leukemic myelosis 
ab), Frank Windholz and Sidney E. Foster, Dec., 898 
hereditary osteopetrosis of the rabbit X-ray, hematologic 
and chemical! observations (a!)), Louise Pearce, Dec., 900 
melorheostosis (ab), H. A. Thomas Fairbank, Sept., 455 
osteopetrosis (ab ce, Cassidy, et al, July, 143 
osteopoikilosis ab R Thomas Fairbank Sept., 455 
OSTRUM, HERMAN Ww. aan SERBER, WILLIAM: Early 
roentgen recognition rol lowe +r lobe tuberculosis, July, 42 
Tuberculosis of the stomach and duodenum (ab), Aug., 293 
OSWALD, NEVILLE, and PARKINSON, THOMAS: Honey 
comb lungs (ab), Dec., 88 
OTENASEK, FRANK J. See KING, ARTHUR B. 
OTITIS MEDIA 
roentgen diagnosis of otitis media and mastoiditis in infancy 
and early childhood (ab), Barton R. Young, Nov., 760 
OVARY 
cancer 
diagnosis and treatment of primary carcinoma with special 
reference to radiation therapy ib), John H. Freed and 


Eugene P. Pendergrass, Au 306 
results of treatment of carcinoma, with data on age inci- 
dence of this disease (ab), Joseph H. Marks and Martin 
H. Wittenborg, Oct., 618 
tumors 


dyschondroplasia with hema: 1 
drome) and teratoid tumor of t 
and J. M. King, July, 144 
gynandroblastoma (ab), John I. Hobbs, Dec., 904 
OVERGAARD, KRISTIAN: Polyps of the stomach and duo 
denum (ab), Oct., 604 
OWENS, WM.I. See HOLT, JOHN P. 


»mmatosis (Maffucci’s syn 
he ovary (ab), J. F. Kuzma 


OXYGEN 
relief of symptoms following encephalography by combined 
premedication and use of o i (ab), Carl J.*Kornreich 


Oct, 595 


p 


PAGE, MANLEY A. Sce VANDEMARK, WALTER E. 
PALEY,DAVIDH. See SUSSMAN, MARCY L., 
PALEY,Y. See JUSTIN-BESANCON,L. 

PALIARD,F. See SANTY, P. 

PALMER,CARROLLE. See EDWARDS, LYDIA B. 
PALMER, WALTERL. See — JOSEPH B. 
——Se: RICKETTS, WILLIAM f 


PANCREAS 
-correlation between the cholecs “ram and secretin test 
for gallbladder function (ab), W. J. Snape, et al, July 
141 


radiologic appearance of pap 
ab), N. M. Matheson and kK » Keele, Dec., 897 
recurrent acute pancreatitis »bservations on etiology and 
surgical treatment (ab) Henry Doubilet and John H 
Mulholland, Sept., 453 
traumatic rupture of choledochus, associated with an acute 
hemorrhagic pancreatitis and a bile peritonitis (ab), N 
Frederick Hicken and Verno mL. Stevenson, Nov., 768 
PANTOPAQUE. See Spinal Canal Roentgenography 
PAPANICOLAOU, BASIL: Photoflucrographic survey of 33,971 
apparently healthy persons in Greece (ab), July, 131 
PAPE, R , and JELLINEK, N.: The spleen as indicator of dif 


ferent biological roentgen effects (ab), Oct., 622 


t Vater in pancreatic disease 
i 


PAPILLA OF VATE See Vater's Ampulla 
PAPILLOMA. See Tumors, papilloma 
PARAGONIMIASIS 
pulmonary paragonimiasis (ab Alvin J. B. Tillman and 
Harry 5S. Phillips, July, 135 
PARALYSIS 


vith spinal symptoms (ab) 
July, 142 


Hodgkin's disease; unusual case 
& 
©. D. Beresford and Norman G. Bb. McLetchie 








PERC EFULL, s. C., 





months (ab), Robert N. Philips, Sept., 440 
—— ~ ROBERT L.: Symposium on anomalies of the heart 
Pulmonary stenosis: tetralogy of Fallot (ab), Nov., 765 

PARKER, ROY See CARTER, BAYARD 

ee THOMAS, WALTER L. 

PARKINSON, THOMAS. See OSWALD, NEVILLE 

PARNELL, JOHNL. See BURKE, HUG HE. 

PARSON, WILLIAM. See NIESET, ROBERT T. 

eon PHILIP F., and SACHS, MAURICE D.: Rou- 

ne use of operative cholangiography ab), Aug., 295 

PATELLA CUBITI. See Elbow 

PATT, HARVEY M., and SWIFT, MARGUERITE N.: In- 
fluence of temperature on the response of frogs to x irradia 
tion (ab), Nov., 780 

PAUL,LESTERW. See FRANK, RALPH C. 

PAVLOVSKY, ALEJANDRO J., and FERREIRA, J. ALFREDO: 
Spontaneous fistula bet ween the biliary and digestive 
tracts = gr pyloroduodenal occlusion by a biliary 
calculus (ab 295 


a 
PAYNE, FRANKLIN L: Treatment of uterine fibroids (ab 
PEARCE, “LOUISE: Hereditary osteopetrosis of the rabbit 


X-ray, hematologic, and chemical observations ab 
Dec., 900 
PEARSON, T. ARTHUR. See SHERMAN, ROBERT S. 
PECK, DOROTHEA R., and WILSON, HUGH M.: Conven 
tional roentgenography in the diagnosis of cardiovascular 
anomalies, Oct., 479 


PEDIATRICS. See Children; Infants, Newborn; Radiology 
teaching 
PEEKE,EDWINS. See HARP, VERNON C., Jr. 
PEIGHTAL, THOMAS C. See SPEERT, HAROLD 
PELVIS 
measurement 
estimation of pelvic capacity ‘ab William F. Mengert 
Aug., 208 


orthographic pelvimetry, Paul C. Hodges and Russell | 
Nichols San 238 

role of x-ray pelvimetry in obstetrics (ab Pau! C. Hodges 
Dec.. 400 


tumors 
intestinal changes secondary to irradiation of pelvic malig 
nancies (ab), Jerome M. Maas, July, 156 


r 
PENDERGRASS, EUGENE P.: What to do for the cancer pa 


tient when he returns home The role of the radiologist 


ab rt 465 
ee FREED, JOHN H. 
——See HODES, PHILIP J. 
——HOPE, JOHN W., and PERRYMAN, CHARLES R. 
ama diagnosis of meningiomas of the sphenoid 
Nov., 675 
——KATIERJOHN, JAMES C., and BUTCHART, JAMES B.: 
oo considerations in the treatment of hemangioma in 
nfants and young children (ab), July, 151 
PENFIELD, WILDER, and WARD, ARTHUR: Calcifying 
epileptogenic lesions Hemangioma calcificans: report of 
case (ab), Aug , 286 
PENICILLIN. See Osteomyelitis 
PENIS 
cancer 
treatment (ab), Bruno Bertiglia, Aug., 308 
— atment at Norwegian Radium Hospital 
ngelstad, Nov., 775 


ab Rolf B 


PENTA. ARTHUR Q.: Physical and rventgenologic findings in 
the early diagnosis of nonopaque foreign bodies in the 
bronchial tract (ab), Dec. , 886 

Unusual pulmonary complications resulting from prolonged 


lodging of nonopaque foreign body in left main stem 
bronchus (ab), July, 128 


PEPTIC ULCER 


benign ulcer of greater curvature of stomach ab G. R 
Kennedy and Erwin Beck, Sept., 451 
direct demonstration of perforated ulcers (ab), |]. Frimann 


Dahl, Aug., 203 

duodenal ulcer: follow-up study of 305 veterans discharged 
because of ulcer (ab), Allen E. Hussar, Sept... 451 

gastro-intestinal motility following vagotomy and use 
urecholine for control of certain undesirable phenomena 
ab), Thomas E. Machella and Stanley H. Lorber, Sept 
150 

observations on excessive nocturnal gastric secretion in pa 
tients with duodenal ulcer (ab), Joseph B. Kirsner, et a 
Oct., 619 

radiation therapy: analysis of results (ab), Wil 
etts, et al, Nov., 776 

radiation therapy study of se lected cases (ab), William FI 
Ricketts, etal, Nov., 777 

— for peptic ulcer 

Robert C. Lam, Sept 1) 
and BOST, ROGER G.: 


am KE. Rick 
—* up study of 20 cases 


Pericarditis 
ab), Dec.. 8Y0 


PEREIRAS, RAUL, and CASTELLANOS, AGUSTIN: Retro 


giade aortography its value in the diagnosis of coarcta 
tion of the aorta by means of a new indirect sign, Dec, 859 


——See VALDES DIAZ, ROBERTO 
PERIARTERITIS NODOSA 


unusual ureterograms in case (ab), Russell S. Fisher and 


Herbert H. Howard, Aug , 300 
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PERICARDITIS 
—(ab),S. C. Percefull and Roger B. Bost, Dec. , 890 
—value of angiocardiography in establishing diagnosis of peri- 
carditis with effusion (ab), Robert G. Williams and 
Israel Steinberg, Dec., 891 
PERICARDIUM. See Pericarditis; 
PERINEPHRITIS 
—perinephritic abscess; review of 22 cases (ab), 
man and Samuel Simon, Nov., 770 
PERIOSTITIS 
—early diagnosis of acute septic osteomyelitis, periostitis and 
arthritis and its importance in the treatment (ab), Sig- 
vard jouue and Sven R. Kjellberg, Oct., 608 
PERITONEUM 
—lipogranuloma of the peritoneum; 
intra-abdominal use of liquid petrolatum (ab), 
G. Whitaker, Jr., et al, Sept., 453 
—traumatic rupture of choledochus, associated with an acute 
hemorrhagic pancreatitis and a bile peritonitis (ab), N 
Frederick Hicken and Vernon L. Stevenson, Nov., 768 
PERLMAN, AARON W. See GORDON, EVERETT J. 
PERLMAN, SAMUEL J. See UHLMANN, ERICH M. 
PEROTTI, FRANCO: Radionecrosis of the mandible: statisti- 


a= pathogenetic, and clinical considerations (ab), July, 


PERRYMAN, CHARLES R. See PENDERGRASS, EUGENE 


Pneumopericardium 


Harry Berg- 


3 cases following the 
William 


P. 
PERTHES’ DISEASE. See Osteochondritis deformans juvenilis 
PETERS,A.GERARD. See BASSLER, ANTHONY 
PETROLEUM PRODUCTS 
—lipogranuloma of peritoneum; 
dominal use of liquid petrolatum (ab), 
aker, Jr., et al, Sept., 453 
—penumonia in children following ingestion of petroleum 
roducts, C. H. Heacock, Dec., 7 
PFEIFFER, RAYMOND L., and NICHOLL, RUSSELL J.: Der- 
ande »idermoid tu .ors of the orbit (ab), Nov., 761 
PHILIPS, “ROBE Primary diffuse parathyroid hyper- 
jlasia in an infant of four months (ab), Sept., 440 
PHILLIPS, GILBERT. See HUNTER , JOHN 
PHI eaaney HARRY S. See TILLMAN, ALVIN J. B. 
PHOSP RUS. See Radioactivity 
PHIAISIS. See Tuberculosis, Pulmonary 
oe. ALESSANDRO Laminagraphy 
sty (ab), Nov., 765 
PIGOTT. . ALBERT W., FITCH, THOMAS S. P., and WEIN- 
Gkow, SAMUEL Porencephaly in institutional 
fea F Nov. 


COR. See CANONICO, ABEL N. 


3 cases following intra-ab- 
William G. Whit- 


following thoraco 


PILHEU. F F 
PINEAL GLAND 
—tentorial pressure cone, its significance and its diagnosis 
Soa dislocation of the calcified pineal body (ab), 
gt Lilja, July, 126 
PITUITARY BODY 
—observations on the hypophyseal 
Thomas Ziskin, Sept., 406 
—pituitary implications in hypertrophic pulmonary 
arthropathy (ab), William Bloom, July, 143 
tumors 
—irradiation ; 
303 


area in hypertension, 


osteo- 


results in 50 cases (ab), H. Dabney Kerr, Aug., 
-roentgen therapy for adenoma: correlation of tumor dose 
with response in 64 cases, Arnold L. Bachman and William 
Harris, Sept., 331 
PLACENTA 


—roentgen diagnosis of placenta praevia (ab 


uly, 147 
PLACKETHR L. See GEMMELL, ARTHUR G. 
PLASMOCYTOMA. See Tumors, plasmocytoma 
PLESIOTHERAPY. See Roentgen Therapy 
PLEURA 


Herbert Deuel 


Gordon McHardy and 
John 


amebic pleural effusion; case tab 
Donovan C. Browne, Aug. , 292 
pleural effusion simulating elevated diaphragm (ab), 
J. Cincotti, et al, Oct., 601 
— fibrin body simulating cardiac aneurysm; 
Philip oper Dec., 889 
PNEUMOCEPHAL 
secondary to ae wound of the brain (ab), 
W. Gross, July, 124 
traumatic pneumocephalus (ab), 
George F. Stocker, Dec. , 884 
PNEUMOCONIOSIS 
asbestosis: analysis of 40 necropsied cases (ab), 
M. Lynch and W. M. Cannon, Oct., 598 
“egg shell’ calcifications in silicosis, Charles E 
and Helen Blumenfeld, Aug., 216 
from fuller’s earth; case with autopsy findings (ab), 
O. Tonning, Dec. , 889 
—heart in pneumoconiosis of coalminers (ab), Arthur J. Thomas 
Oct. , 603 
hemp pneumoconiosis (ab 
silicosis (ab), Carl E. Ervin, et al, 
silicosis as viewed by an internist (ab), 
July, 132 
—silicosis simulating a unilateral pulmonary tumor: pleuro 
scopic appearance and diagnostic importance (ab), M 
Delord and F. Besson, Sept., 443 
PNEUMONIA 
acute pueumonitis due to nitrous fumes; 
Justin-Besancon, et al, Dec. , 889 


case (ab), 


Sidney 


Herman A. Gross and 


Kenneth 
Grayson 


Henrik 


Giano Magri, Oct., 599 
July, 132 
W. Bernard Yegge, 


ease (ab), L. 
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—acute pneumonitis following inhalation of nitri : 
(ab), M. Blanche, et al, Dee R tric acid fumes 
—atypical pneumonia in infancy (ab), Roberto Valdé 
al, Sept., 445 Valdés Diaz, et 
—chronic non-specific suppurative pneumonitis: 10 case 
(ab), Richard D. Kershner and W. E. Adams Jul “ 
—correlation between the roentgenologic and ; pathologie § a 
ings in chronic pneumonitis of cholesterol Pes Laur nd. 
L. Robbins and Ronald C. Sniffen, Aug., me 
—delayed pneumonitis in beryllium worker; 
N. Agate, Sept., 443 
—in children following ingestion of petroleum pro : 
Heacock, Dec., 793 . products, ©. i 
—primary atypical pneumonia: roentgenographic course, 
complications, recovery rate and end results (ab), Alvi 
C. Wyman, July, 132 - 
—rheumatic pneumonitis in childhood (ab), 
et al, Nov., 763 
—roentgen findings in acute Friedlander’s pneumonia, Benja- 
min Felson, Lee S. Rosenberg, and Morton Hamburge: 
Jr., Oct., 559 
—role of delayed gastric emptying time in the etiology of as. 
piration pneumonia (ab), Harold F. Chase Sept., 446 
tens ~ | aapects of right upper lobe pneumonia in children 
A. 1. Suchett-Kaye, Sept., 445 
PNEUMO ONI TIS. See Pneumonia 
PNEUMOPERICARDIUM 
eg ew pneumopericardium; case (ab 
»>, Jr., and Edwin S. Peeke, Dec., 891 
PNEUMOPERITONEUM 
—radiographic pneumoperitoneum in acute perforation of 
gastro-intestinal tract (ab), Stanley A. Kornblum, Noy 
766 
PNEUMOTHORAX 
—postmortem pneumothorax (ab), 
spontaneous mediastinal emphysema and 
ab), Arthur J. Draper, July, 135 
eg pneumothorax: 4¢ <4 “ Sg cases, 
Rottenbers and Ross Golden, 
POHLE, ERNST A., and TOMLINSON, CAROL: Roentgen 
1 in traumatic myositis ossificans (ab), Aug., 308 
POISONS 
—pyloric stenosis caused by ingestion of corrosive substances 
case (ab), Howard K. Gray and Chester L. Holmes, July 


case (ab) , ), Jobn 


Harold B. Levy 


Vernon C 


David Salkin, Dec., 889 
pneumothorax 


Louis A. 


= signs of esophageal and ag injury from corro- 
ve poisons (ab), Ivan Rodé, July, 
POLGAR, RANCIS: Contrast enema in "tanevel recumbency 
aimed gas filling of the colon, 4 
POLLACK, ROBERTS. See SALT STEIN, HARRY C. 
POLONOVSKI, CL. See JUSTIN- BESANGON, L. 
POLONSKY,B.: Heterotopic ossification in the anterior cruciate 
ligament of the knee joint. Report of a case (ab), July 


146 
POLVOGT, LEROY M. See PROCTOR, DONALD F. 
POLYARTHROSIS. See Arthritis 
OLYPI. See Tumors, polypi 
PONSETI, IGNACIO: Bone lesions in eosinophilic granuloma 
Hand-Schiiller-Christian disease, and Letterer-Siwe dis- 
ease (ab), Sept., 456 
E or and treatment of tuberculosis of the hip (ab), Aug, 


PONZIO. MARIO: New technic and clinical results of plesio- 
therapy (contact therapy) (ab), Oct., 620 

POPP, WALTERC. (obit), Aug., 

POPPE , ERIK: Radiation injuries ceeded by contact roentgen 
therapy (ab), Oct., 

es erty See ete 

PORTA RLO: Radiotherapy of keloids (ab), Gest 465 

PORTER, BLANCHE: See N NIESET, ROBERT T 

PORTO, JOAO: Pathogenic er of black cardiopathy 
(A erza’s disease) (ab), Sept., 

POST, - MARLES P. and SHEARD, ‘CHARLES, Jr.: 

sin New York City (ab), Aug., 297 

POST ETHWAIT, R. W. HAGERTY, R. F., and TRENT, 
) x © Endobronchial polypoid hamartochondroma review 
of the literature and report of a case (ab), Sept., 442 

POTTER, BENJAMIN P., and GERBER, ISADORE E.: Acute 
diffuse interstitial fibrosis of the Jung. Report of case 
(ab), ELD: 133 

POTTERFIEL THOMAS G., and GONZALEZ, JUAN: 
Ollier’s dyschondroplasia (ab), Nov., 769 

pores, WiLLS J., GIBSON, STANLEY, and ROTHWELL, 


Double aortic arch report of two cases (ab), 


A case of 


POWER rare H. See HAINES, SAMUEL F. 
RADER, A. See ROSSI, 
PREGNANCY 
er 6 in. 
ent; Placenta 
PRIODAX. See Gallbladder 
PRISONS AND PRISONERS ' 
—tuberculosis case-finding survey in pena! and correctional in- 
stitutions i. - bh Mark W. Garry, Oct., 598 
PRITCHARD J.E AMSEY, G.STUA 
PROCTOR DONALD F., ROOLVOGT, LEROY M., and CROWE, 
SAMUEL J.3 Irradiation of lymphoid tissue in diseases of 
oe upper respiratory tract (ab), Oct. , 619 
PROSTA TE 
giant prostate without 
Harry G. McGavran, 


See Amniotic Fluid; Pelvis, measure- 
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—-laminagraphy following thoracoplasty (ab) 
Piazza, Nov., 765 
laterovertebral band 
600 
non-malignant intrathoracic lesions 
genic carcinoma; 30 operated cases (ab), 
Brewer, III, ad al, July, 134 
THOROTRAST. e Arteries, carotid; Brain 
THROMBOPENIC P PURPURA. See Purpura 
THROMBOSIS 
diagnosis of intra-auricular thrombosis in the living, 
Arendt and Leonard Cardon, Sept., 371 
multiple venous thrombosis and visceral carcinoma 
Arthur W. Pryde, Sept., 413 


fluoroscopy at a chest 


Alessandro 
its significance (ab), R. Sarrouy, Oct 


simulating broncho- 
Lyman A 


Julian 


case, 
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roentgen examination of the soft tissue in acute 
(ab), J. Frimann- Dahl, July, 149 
THUMB 
-radiologic and clinical study of fractures of ra¢ 
(ab), G. Voluter and A. Calame, Oct., 610 
THYMUS 
cytologic changes in thymic glands exposed in vivo to x-ray 
(ab), Robert Schrek, Aug, 312 rays 
THYROID 
See also Goiter, E xophthalmic 
ao following irradiation of thyroid gland 
Lukens, Aug., 31) 
ma... body in thyroid following perforation of es¢ »pha, 
(ab), Edward E. Jemerin and Jacob S Aronoff, Dec, as 
—treatment of thyroiditis (ab), George Crile, Jr., Sept. 466 
-urinary excretion of radioactive iodine as an aid in the dia, 
¥ of | (ab), Janet W McArthur, 4 
July, 
—use aaa ~ Nn iodine in the Goapede of thyroid 
(ab), Sergei Feitelberg, et al, July, 
cancer 
-effect of total thyroidectomy on function of metastatic 
thyroid cancer (ab), Rulon W. Rawson, et al, Sept., 467 
tumors 
—study of histopathology and physiologic function of thyroid 
tumors, using radioactive iodine and radioautography 
(ab), Brown M. Dobyns and Beatrice Lennon, Aug., 309 
TIBIA 
-bilateral Brodie’s abscess; case (ab), R. Riggall, July, 144 
TICE, GALEN = » and WHITE, CHARLES M.: Skin cancer 
(ab), July, 150 
TILLINGHAST, ARTHOR J. e WILLIAMS, ROBERT G. 
TILLMAN, ALVI N J. B., and PHILLIPS, HARRY S.: Pulmo 
nary yaragonimiasis ab), July, 13% 
TINSLEY, M. See +4 ae 
TIXHON. See MANP™ 
"me se POHLE, ERNST A. 


See Body Section Roentgenography 


thrombosis 


dial sesamoid 


ab 


disease 


TOMLINSON, CAROL. 
TOMOGRAPHY. 
TONGUE 


cancer 
irradiation (ab), Charlotte P. Donlan, Sept , 462 
TONNING, HENRIK O.: Pneumoconiosis from fuller’s earth 
Report of case with autopsy findings (ab), Dec., 889 
TONSILS 
‘radiation therapy (ab 
cancer 
-radium treatment of circinoma (ab), E. Maier, Oct., 615 
TORKILDSEN, ARNE: S.ontaneous rupture of the cerebral 
ventricles (ab), July, 124 
Tore. ORHAN: Form changes of the stomach 
omach volvulus of the stomach) (ab), July, 139 
TRABUCCO, ARMANL): The bladder in genital prolapse 
(ab), Sept., 462 
TRACHEA 
fistula. See Fistula 
tuberculosis 
-direct radiologic diagnosi Manuel Tapia, Sept., 443 
TRAUMA. Pe ate Th i‘ et 
TRAUTMAN, oe  NIESET, pogeat T. 
TRENT, J. Cc. ,* POSTL 'ETHWAIT, R 
TRICUSPID VALVE 
—congenital tricuspid atresia associated with interauricular 
wh interventricular septal defects (ab), J. B. Miale, et 
, 299 
TRIPP, sSBPFERY R., and ROTHFIELD, R. D.: Case of basilar 
impression associate 1 with cerebral tumour (ab), Oct., 596 
TROCHA INTER. See Femur 
TROTTER, SY S:e SIMRIL, wayre 4. 
TRUN NELL, JACK. » RAWSON, RULON W 
TRUPP, MASON, me SACHS, ERNEST: Vase culs ar tumors of 


the brain and spinal cord and their treatment (ab), July, 


124 
TRUSLER, HAROLD M., and BAUER, THOMAS B.: 
and hypertrophic scars (ab), Sept., 465 
TSAI, JU-SHENG, and CHIU, PHILIP T. Y.: 
onary consolidat ion in mass radiographic 
nalysis of 102 cases (ab), July, 129 
TUBERCULOSIS 
See also Brain; Duodenum; Hip; 
ach; Tuberculosis, Pulmonary; etc 
-Besnier-Boeck-Schaumann disease with typical 
lesions, diabetes insii‘us, and widely disseminated tuber- 
culosis, showing a remarkable response to streptomycin 
(ab), C. Gernez-Rieux, et al, July, 134 
TUBERCULOSIS, PULMONARY 
—apical pulmonary carcinoma and tuberculosis 
sputum cell study in differential diagnosis (ab), 
Bergmann, et al, Oct., 597 
—asymptomatic minimal tuberculosis; 
results of supervision and treatment (ab), 
and John L. Pornel!, Sept., 443 
blunt trauma tu the thorax and tuberculosis of the lung (ab) 
P. Masson, July, 131 : 
—bronchoscopy: study of post-bronchoscopic increase of 
disease (ab), E. Osborne Coates, Jr., Sept., 443 
closure and healing of cavities (ab), John Loesch, Aug., 290 
—coexistent bronchogenic carcinoma and active pulmonary 
tuberculosis (ab), Edward Robbins and Gertrude Silver- 
man, Dec., 888 
difficulties in diagnosis 
syndrome (ab), C 


Erich M. Uhimann, et al, Sept., 466 
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TUBERCULOSIS, PULMONARY—<cont 
—homolateré ality of pulmolaryngeal tuberculosis (ab), 
Stang!, Oct., 597 
—in the OE (ab), Peter A. Theodos, July, 130 
—in the old (ab), F. J. Hebbert, July, 130 
—jnvolving wets ‘iebes (ab), Emil Rothstein, Dec., 886 
—miliary and meningeal tuberculosis treated with strepto- 
mycin; 100 cases (ab), Paul A. Bunn, Aug., 287 
—on the different forms of psthisiogenous infiltrates and the 
development of phthisis (ab), Niels Christiansen, July, 130 
—pathogenesis of minimal tuberculosis: study of 1 225 necrop- 
sies in cases of sudden and unexpected death (ab), E. M. 
Mediar, Nov., 762 
—prognosis of inspissated cavities (ab), Robert S. Study and 
Philip Morgenstern, Dec., 887 
—streptomycin treatment: Medical Research Council in- 
vestigation (ab), Oct., 598 
_studies of pulmonary findings and antigen sensitivity among 
student nurses. III. Pulmonary infiltrates and medi- 
astinal adenopathy observed among student nurses at 
beginning of training (ab), Lydia B. Edwards, et al, Nov., 
762 
—treatment with streptomycin: response of certain subacute 
and chronic types (ab), Kirby S. Howlett, Jr., and John 
B. O'Connor, July, 1 
—tuberculin, coccidioidin, and histoplasmin sensitivity in re- 
lation to pulmonary calcifications. Survey among 6,000 
students at the University of Chicago (ab), William G. 
Beadenkopf, et al, Dec., 888 
—tuberculosis among Philadelphia foodhandlers (ab), Kath- 
arine R. Boucot and Martin J. Sokoloff, Nov., 763 
mass roentgenologic surveys 
—case-finding program in Erie County, New York (ab), Vin- 
cent H. Handy and William D Crage, Dec., 887 
—case-finding survey in penal and correctional institutions 
in Ohio (ab), Mark W. Garry, Oct., 598 
community-wide chest survey at Minneapolis, Minnesota; 
preliminary report (ab), Wm. Roemmich, et al, Sept., 
444 
control program of nine California mental institutions: re- 
sults of initial chest survey (ab), Waldo R. Oechsli, Dec., 


7 
findings of a chest x-ray center (ab), J. N. Burgess, Sept., 
444 
in childhood: experiences and results (ab), Rudolf Garsche, 
Dec., 887 
medical surveys (ab), Sidney A. Britten and Carl J. Heisser, 
Aug., 290 
minimal requirements (ab), F. C. S. Bradbury, July, 131 
—photofluorographic survey of 33,971 apparently Le 
persons in Greece (ab), Basil Papanicolaou, July, 131 
—photofluorography in a naval shipyard (ab), Melville J. 
Aston and William D. Loeser, Sept., 444 
problems in radiological interpretation (ab), J. Yerushalmy, 
Dec., 888 
—role of radiologist (ed), George L. Sackett, Aug., 274 
transient pulmonary consolidation in mass surveys: analysis 
of 102 cases (ab), Ju-Sheng Tsai and Philip T. Y. Chiu, 
July, 129 
using miniature films (ab), Clifton Hall, Nov., 762 
roentgenography. See also Tuberculosis, Pulmonary, mass 
roent genologic surveys 
—accuracy of roentgen determination of activity of minimal 
tuberculosis (ab), Carl C. Birkelo and Paul O. Rague, 
Aug., 290 
ee to be differentiated in the roentgen diagnosis 
(ab), H. Garland, Oct., 597 
early Paertaehont of lower-lobe tuberculosis, Herman W. 
Ostrum and William Serber, July, 42 
TUBES. See Roentgen Rays, apparatus 
TULLIS, JOHN ~ ° anaes of tissue to total body irradiation 
(ab), Sept., 
see CRONKITE, S EUGENE P. 
TUMORS 
See also Cancer; Sarcoma; and under names of organs and 
regions 
—relation of radiosensitivity and radiocurability to histology 
of tumor tissue (ab), A. Gliicksmann, Oct., 622 
adamantinoma 
of maxilla metastatic to the lung (ab), Orville F. Grimes and 
H. Brodie Stephens, Oct., 509 
adenoma. See also Bronchi; Pituitary Body 
—pulmonary adenomatosis; 3 cases (ab), George W. Dry- 
malski, et al, Aug., 291 
angioma 
calcifying epileptogenic lesions hemangioma calcificans; 
report of case (ab), Wilder Penfield and Arthur Ward, 
Aug., 286 
dyschondroplasia with hemangiomatosis (Maffucci’s syn- 
drome) and teratoid onee of the ovary (ab), J. F. Kuzma 
and J. M. King, July, 
hemangioma (capillary oa cavernous) with thrombopenic 
purpura; case, with observations at autopsy (ab), Henry 
K. Silver, et al, Oct., 619 
—hemangiopericytoma (ab), Charles F. Sims, et al, July, 151 
Sturge-Kalischer-Weber syndrome (ab), C. Worster- 
Drought, July, 127 
—treatment of hemangioma in infants and young children; 
some considerations (ab), Eugene P. Pendergrass, et al, 
July, 151 
—vascular tumors of brain and spinal cord and their treat- 
ment (ab), Mason Trupp and Ernest Sachs, July, 124 
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chondroma 
—endobronchial polypoid hamartochondroma; review of the 
literature and report of case (ab), R. W. Postlethwait, et 
al, Sept., 442 
dermoid 
—dermoid and epidermoid tumors of orbit (ab), Raymond L. 
Pfeiffer and Russell J. Nicholl, Nov., 761 
endothelioma. See Tumors, Ewing's 
Ewing’s 
—endothelioma of bone (Ewing's sarcoma) (ab), Bradley L. 
Coley, et al, Aug., 296 
experimental 
-growth in tissue culture of analogous mouse mammary car- 
cinomas and their response to radiation (ab), Anna Gold- 
feder and Gladys Cameron, Sept., 468 
influence of age on susceptibility of mice to the development 
of lymphoid tumors after irradiation (ab), Henry S. Kap- 
lan, July, 156 
glioblastoma. See Brain, tumors 
gynandroblastoma. See Ovary, tumors 
hemangioma. See Tumors, angioma 
lymphoblastoma 
—surgical removal of unsuspected mediastinal lymphoblas- 
tomas; report of 4 cases and review of literature (ab), 
Byron H. Evans and Cameron Haight, Aug., 291 
melanoma 
malignant melanoma of skin clinical and pathological 
analysis of 75 cases (ab), Lauren V. Ackerman, July, 151 
neurofibroma 
—giant prostate without symptoms 
Harry G. McGavran, July, 148 
osteochondroma 
—Horner’s syndrome o- - osteochondroma of first rib (ab), 
J. F. Simpson, July, 146 
restricted jaw motion } na to osteochondroma of the coronoid 
process (ab), Richard T. Shackelford and Webster H 
Brown, Dec., 898 
osteofibroma 
—fibro-osteomas of paranasal sinuses, roentgenologically sim- 
ulating malignant neoplasm (ab), Sélve Welin, Nov., 760 
osteoma 
—osteoid osteoma (ab), Bradley L. Coley and Norman Lenson, 
Dec., 897 
papilloma 
localization and treatment of papillomas of breast (ab), 
Harry ©. Saltzstein and Robert S. Pollack, Oct., 597 
plasmocytoma 
solitary plasmocytoma of bone with renal changes (ab), 
George Lumb, Sept., 458 


neurofibroma (ab), 


polyp 
Gctitious polyps as seen in double-contrast studies of the 
colon, R. D. Moreton, C. A. Stevenson, and C, W. Yates, 
Sept., 386 
gastric polyps (ab), Leo L. Hardt, et al, Oct., 603 
hyperplasia of Brunner’s glands simulating ‘duodenal! poly- 
posis (ab), William H. Erb and Thomas A. Johnson, Oct. 
604 
—of stomach and duodenum (ab), Kristian Overgaard, Oct., 
604 
polypoid lesions of colon and rectum (ab), Robert A. Scar- 
borough and Russell R. Klein, Nov., 767 
sympathoblastoma 
calcification in sympathoblastoma (neuroblastoma), F. B. 
Mandeville, Sept., 403 
teratoma 
dyschondroplasia with hemangiomatosis (Maffucci's syn- 
drome) and teratoid tumor of the ovary (ab), J. F. Kuzma 
and J. M. King, July, 144 
TUTTLE, WM. M. See 0” BRIEN, E. J. 
TUTTON, G. K., and SHEPHERD, W.H. T.: 
grams in cerebral abscess (ab), Dec., 884 
TWINS 
congenital bilateral mente absence of wy in identical 
twins (ab), Raphael B. Goldenberg, Sep 
TWOMBLY, GRAY -» McCLIN NTOCK LESLiz iz, ane ENGEL- 
MAN, MORRIS: Tissue localization and excretion routes 
of radioactive dibromestrone (ab), July, 155 


Thorotrast pyo- 


U 


UEHLINGER, E. See SCHINZ, H. 

UHLMANN, ERICH M., ROSENBLUM, PHILIP, and PERL- 
M AMUEL J.: Radiation therapy of tonsils and 
adenoids (ab), Sept., 466 

eee. 5. 0. See RONKITE, EUGENE P. 


fatigue fracture (ab), lan D. Kitchin, Oct., 611 
UNDULANT FEVER 
brucellosis as cause of sacroiliac arthritis: study of its rela- 
tionship to rheumatoid spondylitis (ab Charles L 
Steinberg, Sept., 458 
total teleroentgen therapy in acute form of Malta fever 
(ab), André Denier, Oct., 619 
URECHOLINE 
—gastro-intestinal motility following vagotomy and the use 
of urecholine for control of certain undesirable phenomena 
(ab), Thomas E. Machella and Stanley H. Lorber, Sept., 


450 
URETERS 
improved pyelographic results in uretero-intestinal anasto- 
mosis (ab), Morris Schnittman, Aug., 209 
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URETERS—cont. 
—unusual ureterograms in case of periarteritis nodos - (ab), 
Russell S. Fisher and Herbert H. Howard, Aug., 
abnormalities 
—double formation of pelves of kidneys and ureters: em- 
bryology, occurrence and clinical significance (ab), 
Bengt Nordmark, Oct., 614 
—unusual variant of duplication (ab), James A. Ross, Aug., 300 
calculi 
—double renal pelvis and ureteral calculus (ab), 
naes, Dec., 900 
tumors 
—primary benign neoplasm (ab), 
Saul M. Marcus, Aug., 300 
URETHRA 
—congenital valvular formations (ab), 
Sven R. Kjellberg, Aug., 302 
calculi. See Urethra, diverticula 
diverticula 
with calculi in women (ab), 
roentgenography 
—urethrocystography in the male child (ab), M. 
Brodny and Samuel A. Robins, Sept., 462 
urethrograms and cystograms in diagnosis of lower urinary 
tract disease (ab), Russell B. Roth, Oct., 614 
urethrography in infants and children (ab), Lorye E. Hack- 
worth, Nov.,7 
URINARY TRACT 
See also Kidneys; Pyelography; 
changes in cervical carcinoma (ab), 
J. Mason Hundley, Jr., Nov., 775 
radioactivity and urinary tract calculi (ab), 
tol, et al, Aug., 309 
significance of calcareous tuberculous glands in abdomen in 
relation to urinary tract (ab), James A. Ross, Aug., 299 
URINE 
urinary excretion of radioactive iodine as an aid in the diag- 
nosis + | eae eimmaene (ab), Janet W. McArthur, et al, 


Selmer Ren- 


Joseph M. Edelstein and 


Sigvard Jorup and 


Harry A. Zide, Nov., 771 


Leopold 


Ureters; Urethra 
William K. Diehl and 


David S. Cris- 


UROGRAPH HY. See Pyelography; Urinary Tract 
UTERUS 
—roentgenologic Cupsectection of lymphatic system (ab), J. 
Erbsléh, Dec., 
spina bifida oem and nulliparous prolapse (with notes on 
incidence of certain abnormalities of sacrum) (ab), Arthur 
G. Gemmell, et al, Aug., 299 
cancer 
adenocarcinoma 
findings following intracavitary radiation (ab), 
Hundley, Jr., et al, Dec., 902 
adenocarcinoma of cervix and of cervical stump (ab), Bay- 
ard Carter, et al, Dec., 902 
—cervical cancer; 5-year end-results of irradiation therapy at 
Memorial Hospital (ab), Equinn W. Munnell and Alex- 
ander Brunschwig, Aug., 
cervical cancer: precision dosage in ~ 2 irradiation 
(ab), James A. Corscaden, et al, Sept 
—cervical cancer: review of 296 cases, b35- 1944 (ab), 
F. Hynes, Aug., 305 
—cervical cancer: study of 5 to 11 year end results (ab), 
William E. Howes, Aug., 306 
-cervical carcinoma: choice of treatment of individual car 
cinomas based on analysis of serial biopsies (ab), Alfred 
Glucksmann and Stanley Way, Oct., 617 
cervical carcinoma: controversial factors in management 
(ab), Robert A. Kimbrough, Jr., and Craig W. Mucklé, 
Nov., 775 
cervical carcinoma: interstitial placement of radium as ad- 
junct to radium therapy (ab), Carl Fried, Oct., 618 
—¢cervical carcinoma: retreatment (ab), L. A. Calkins, Sept., 
464 


observations on treatment and histologic 
J. Mason 


John 


—cervical carcinoma: role of surgery in treatment (ab), 
Charles D. Read, Nov., 
—cervical carcinoma: surgical and radiation therapy 
Manuel Garcia and Leon J. Menville, July, 152 
—cervical carcinoma (Stage I) treated intracavitarily with 
radium alone: 5, 10, and 15 year results; recurrences 
efter more than 5 years (ab), Juliette Baud, Dec., 903 

— carcinoma: treatment (ab), A. Maxwell Evans, Oct., 
61 


(ab), 


—cervical carcinoma: treatment (ab), Robert A. Kimbrough 
and Craig W. Mucklé, Sept., 464 

—cervical carcinoma: urinary tract changes (ab), 
Diehl and J. Mason Hundley, Jr., Nov., 775 

—control of cancer: report of a 10 year experiment (ab), 
Catherine Macfarlane, et al, Oct., 61 

—desirable management of fundal carcinoma (ab), 
Scheffey and Warren R. Lang, Nov., 774 

—early diagnosed carcinoma of the female genitals (ab), Her- 
bert Deuel, July, 147 

—evaluation of adjunctive radiotherapy in surgical treatment 
of endometrial carcinoma (ab), Harold Speert and Thomas 
C. Peightal, Aug., 

—foam cell plaques in intima of myometrial arteries: presump- 
tive sign of previous irradiation (ab), John F. Sheehan, 
Dec., 906 

metastatic lesion (from carcinoma of uterus) simulating an 
intracranial aneurysm (ab), Everett F. Hurteau, Aug., 287 

—radical panhysterectomy (Wertheim) and radical pelvic 
lymphadenectomy; preliminary report of 75 operations 
(ab), Walter L. Thomas, et al, Sept., 464 

cervix. See Uterus, cancer 


William K. 


Lewis C. 
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fibroids 
treatment (ab), Franklin L. Payne, Nov 
MAN ee See Fallopian Tubes 
UZM Pneumoencephalography in the diagnosis f 
cerebellar atrophies. Report of five cases (ab), Aug. 


Cieded 
d 


Vv 
VADALA, A. J., and SOMERS, KENNETH: Knife blade tra 


versing maxillary antrum and remaining in no 
(ab), Aug., 288 Se Six years 
VAGINA 
—x- Pg study of contraceptive diaphragm in vagina ( (ab), A 
P. Hudgins and W. P. Elkin, July, 147 
cancer 
—primary carcinoma (ab), Stanley Way, Dec., 903 
VAGOTOMY. See Nerves, vagus 
VALDES DIAZ, ROBERTO, DIAZ ROUSSELOT, Josf, 


MONTERO, RENE, and PEREIRAS, RAUL: Atypical 
pneumonia in infancy (ab), Sept., 445 

VANDEMARK, WALTER E., and PAGE, MANLEY A.: Mas. 
sive hyperplasia of bone following fractures of osteogene 
sis ERIE | report of 2 cases (ab), Sept., 457 

van der WERFF, J. TH.: Myclegraphy by resorbable contrast 
substances (ab), Nov., 769 

van LINGEN, B., and BECKLAKE, M. R.: 
tion of the heart. I, 


Sept., 447 
VAN WINKLE, WALTON, Jr.: 
in mammary cancer, Oct., 
VARICOSE VEINS 
—injection treatment: 
of methods (ab), 
= — 


VARIX. 
VATER’S ‘AMPU 
—tradiological appearance of the papilla Vateri in pancreatic 
disease (ab), N. M. Matheson and K. D. Keele, Dec., 897 
VEINS 
See also Varicose Veins 
intervertebral 
—venous intravasation during myelography, 
love, Sept., 410 
spinal 
- a of spinal cord veins; 
ric Samuel, July, 149 
VESELL, MORTON: Salpingosigmoidal fistula (ab),  Aug., 299 
VEST,SAMUEL A. See ROSENBERG, MILTON L 
VETERANS 
—duodenal ulcer: follow-up study of 305 veterans discharged 
because of ulcer (ab), Allen E. Hussar, Sept., 45 
VINSON, PORTER P.: Bronchial tuberculosis simulating for- 
eign body in a child one year of age. Report of a case 
(ab), July, 130 
VIN ZANT, LARRY E., and HIBBARD, JAMES S.: 
ileus due to gallstones (ab), Dec., 896 
VISCERA 
See also names of viscera 
—extensive diverticulosis (ab), 
Asher, Nov., 768 
-visceral neuropathy complicating diabetes mellitus (ab), 
Jerome M. Swarts and Leonard A Stine, Sept., 452 
cancer 
—multiple venous thrombosis a visceral carcinoma; case, 
Arthur W. Pryde, Sept., 41 
VITT, ALVIN E. See MELICK, WILLIAM F. 
VOLUTER, G., and CALAME, A.: Contribution to the radio- 
logic and clinical study of fractures of the radial sesamoid 
of the thumb (ab), Oct., 610 
——See SARASIN, R. 
VOLVULUS. See Intestines; Stomac 
VRAA-JENSEN,G. See JACOBSEN, a H. 


Venous catheterisa 
Results on normal subjects (ab 


o he action of steroid hormones 


radiologic and histologic investigations 
J. B. Kinmonth and D. J. Robertson 


On Spinal Cord 


Tom M. Fullen- 


case (ab), S. M. Katz and 


Recurrent 


David Fiske and Leonard M. 


Ww 


WAGGONER, CHARLES M., and LeMONE, DAVID V.: Clini- 

cal and roentgen aspects of cae biliary fistulas. Re- 
rt of tgeive cases, July, 

WAHLBERG, T Method for a determination of radiation 

om ae by artificial radioactive substances in tis- 
e (ab 

WAKELEY, CECIL: Carcinoma of the breast and its treat- 

ment (ab), Sept., 463 

WALKER, : THAYER. See zpomreon, EDGAR A. 

—See WHITAKER, WILLIAM G., 

WALSH, JOHN M. "See BATES, GAYLORD S. 

WARD, ARTHUR. See PENFIELD, WILDER 

WARD, GRANT E., and SHIPLEY, E. RODERICK: Malignant 
aa te of the cheek in children. Report of two cases 
(ab), Nov. 

WARREN, SHIELDS: 


Medical program of the Atomic Energy 
Commission (ab),Nov., 778 


want Posterior dislocation of the shoulder joint 
ab), Oct., 611 

WASSERMAN, ‘LOUIS R. See FEITELBERG, SERGEI ; 

WASSON, W. WALTER: Evaluation of the lesser circulation 
as portrayed by the roentgenogram (ab), Dec., 890 

WATSON, JAMESS., Jr. See SEGAL, HARKY L. 

WAY, STANLEY: Primary carcinoma of the vagina (ab), Dec., 
903 
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Way, Stanley —cont. 
_—see GLUCKSMANN, ALFRED 
pant FRANCIS J. See ROEMMICH, WM. 
WECHSLER, I. S., and GROSS, S. W.: Cerebral arteriography 
in subar achnoid hemorrhage (ab), July, 125 
WEENS, H. STEPHEN: Calcified intracranial tuberculosis 
, 286 


See THOMPSON, EDGAR A 

WEINGROW, SAMUEL M. See PIGOTT, ALBERT W. 

WEINTRAUB, SYDNEY and WILLIAMS, ROBERT G.: A 
rapid method of roentgenologic examination of the small 
intestine: preliminary report (ab), Dec., 895 
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